FUFU LAK 
3 CIENCE::7 


MONTHLY 


ks 


RUSSIA’S GROWING AIR POWER=?act 86 


GIVE HORSEPOWER 
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You'll be surprised how much easier your car 
breezes along after a Casite tune-up. Coughs, jerks 
and sputters quickly disappear—new smoothness, 
zip and power take over. 


AND KEEP IT 
(= J 
Casite speeds lubrication . . . retards formation 
of sludge and gum . . . makes your motor really 
hum. Use Casite regularly—a pint through the 


air intake every three months and a pint in the 
crankcase every oil change. 


tHe Gucacarlcd w rv 


Double-Your-Money-Back if your car doesn’t run 
better and smoother with Casite. And Casite makes 
this famous guarantee no matter what kind of 
motor oil you're using. You can’t lose. Try Casite 


today at your service station, garage or car deal- 


CLEANS MOTORS 
KEEPS 
MOTORS CLEAN 


| SPEAKING OF SPEED «x. 


23-YEAR-OLD TEST PILOT OF AMERICA'S FIRST 
‘SUPERSONIC ROCKET SHIP THE BELL XS-1.. 


@, CHALMERS Geed Ein i 


: Sth eee FASTER THAN SOUN! 


mas HE LOOKS 
SHARP ¢ 


<#S HE SMILES NONCHALANTLY AND \a 

SANS HE THINKS HE CAN FLY THE 

X67 THROUGH THE “WALL OF 

COMPRESSIBILITYAND LIVE TO 
TELL THE STORYS 


EXHIBMTONIST, SLICK" 
20TH IRY COLUMBUS 
ExeLoeniG THe DANGEROUS 
OF TRALSON \ 


DESIGNED’ 
Fy [oo ates aN uouR Sa 
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Gillette 


Blue Bla 


‘SHAVES 800K, GE ti 
with the SHARPESTedges 1Oroa | “GILLETTE BLUE BLADES. 
ever honed! 4 THE pire, EDGES BV st 
@ You /ook sharp for you enjoy the | OUBLE EDGES MEAN 
swellest shaves ever. You fee! sharp BOXING ? PSabeLe reese ;ONOM al 
because they're refreshing and give, ENOL ON Sida 
Cae eee ele nad see OVER ABC TENOR CULETTE'S CALCADE OF sopRTS 
money. Ask for Gillette Blue Blades, AY®O AIRS THE ALIESTAG BASEBALL GAME JUNE, AND 


Gillette Safety Razor Company, Boston. 6, Mass. 
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Most men are promoted on the strength 
of their records, Performance and training 
reports rank high in determining how fast and 
how far employees will advance. But, unless 
it shows up on the record—unless it is seen by 
the right men—ability may go unnoticed and 
unrewarded. 


That's why International Correspondence 
Schools make a special point of reporting the 
progress of its students to their employers. 
This is a two-way service: it tells the employer 
which men in his organization are prepared for 


greater responsibilities; it helps the ambitious 
employee get the recognition he deserves. 

A stream of letters —from employers and 
employees alike—confirms the value and effec- 
tiveness of I.C.S. progress reports. 

You want your record to speck for YOU! 
You want it to show you have trained for 
advancement. Then you'll appreciate the type 
of service that comes with sound, practical 
1.C.5, training. Courses cover more than 400 
business and technical subjects. Act now. Mail 
this coupon for full information. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


‘Without cost or obligation, please send me full 


Air Conditioning and 


Ave 


BOX 7687-L, SCRANTON 9, PENNA. 
lars about the 


Tostral Enernrering 
dustrial Netllarey 
E Machine show 
5 Mackie shop taspection 
‘ome 
dddreer 


Present Position — 


Special tuition 
Cana 


Enreltment sender the 
natlonal Correxpondence Schoale 


Service In World War IL 
hte appreced for War II Veterans. 
Lid, Montreal, Camda 
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| Portable Ri 


MECHANICS & SHOPCRAFT 


Rubber Keeps Bits on Drill 
New Shop Ideas 
Vertical Steam E 


Tinting White Paint 
Water Wheel Deli 
Sawing Small Pieces Safely 
Power Mower Steers Itself... 


HOME MECHANICS & HANDICRAFT 


Craftwork Projects of the Month. 
Sit Down and Ride Up.. 
Anchor Made from Car Spi 


Toy Train Kee 
Flash Bulb Is 


Folding Table S 
Handle Helps Start Outboard 
Bomber Tank Is Wading Pool 
Shadowgraphs Record Keys... 
Ink Held Under Drawing Board.. 
Coat Hanger Used as Carrier..... 

Curtain Rod Frames Name Plate. 


Tree Surgery You Can Do. 


RADIO & ELECTRICITY 


Color Tele Goes Big. 
Selsyn-powered Intercom. 
Is Console in Ton 
News in Electronics, 
Argon Beam Lights Clock Di 


DEPARTMENTS 


Voice _of Science. 


Aids to Modern Living. 
What's Your Ingenuity Quotient?. 


KEYS TO OPPORTUNITY 


e great barrier to realizing ambition is 
question “HOW?” 

For the past 39 years more than a mil- 

ambitious men and women have found 

ie “HOW” to greater success in business 

one of the free 48-page books illustrated 


ve. 
These books are more than catalogues— 

give you the facts about the field of 
ir choice, tell you of the opportunities 
that field, its demands, and how our 
ining fits you for the field. They'll an- 
r questions that may have bothered 


We have perfected Home-Study Train- 
ig—made it interesting and practical 
rough the problem method. You train 
der specialists, men who have achieved 
ccess in their chosen field—you study 
‘inciples and solve problems without any 
of time, pay or interference with your 
nt job. 
Our training is tried and proven—and 
t you study at home you can use on 
e job right away. Perhaps right in your 
company there is a great opportunity 
advance—to get an executive job with 
e prestige and money that go with such 
lvancement. 
The way to success is not magic. It re- 
ires study, and you will have to be will- 
to work earnestly—thoroughly. 


for Men and Women 


They have helped over a million toward their 
ambition... THEY CAN HELP YOU! 


But wouldn’t it be worth your while to 
trade some of your leisure over a com 
paratively brie! period for a bigger job 
and more money? 7 . 

Why not be somebody in the business 
world—why be satisfied to go througi life 
in a small job at small pay when the way 
to success is clearly marked. The years are 
going by very fast—and it’s high time you 
did something concrete about your future. 

The coupon below will bring you com- 
plete information about the field of your 
choice, SEND IT TODAY. Don’t delay— 
it can be the turning point in your career 
to a better job and more money. 


a Correspondence Institution 
Dept.783-R Chicago 5, Ill. 


L want to better my position—make more money. 
Send me your free booklet on the field I have 
checked below. 


DHigher A DO Traffic Management 


countancy 


DiIndustrial Management [] Foremanship 
o 


Executive Management []Law L.L.B. Degree 
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port company, each going fo 0 differ- 
feat circuit *hrough its extigned filter 


FOR 


SEPARATION CENTER 


RADIO WAVES 


Thirty years ago, when all telephone service 
went by wire, Bell scientists developed means 
of sending dozens of conversations over the 
same line. 

This they did by giving to each conversa- 
tion a different carrier frequency; then to 
separate it from the others, they used a device 
which they had invented and named —the 
electric wave filter. 

Today, in microwave telephone systems, the 
message-bearing waves pass to and from 
the antenna in pipes called waveguides. So 


scientists in Bell Laboratories devised a differ- 
ent kind of filter—a filter in a waveguides 
This filter is a system of electrically resonant 
cavities formed by walls and partitions. Wave: 
that set up sympathetic vibrations in the 
cavities pass through; others are reflected. 

In the Bell System, now, single circuits are 
carrying many conversations at the same tim 
through precision wave-filtering. 


f-N BELL TELEPHONE LABORATORIE: 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICH 


G poputar science 


POPULAR 
SCIENCE 


MONTHLY 


oe 


OF $01 -E NCE 


Gentle Rain From Hell 


ON’T believe those scare stories about 
an atomic bomb tearing a crater clear 
across Manhattan or the Loop. No enemy 
with enough sense to cook up an A-bomb 
would waste it with a direct hit on a city. 
‘That was good enough in Hiroshima’s day, 
but it is considered pretty primitive now. 
The advanced classes in mass killing take 
advantage of the simple fact that all great 
cities have to have water. That water may 
be a bay, a river, a lake, or a chain of reser- 
voirs. Hit the water with the bomb and you 
create a cloud of radioactive vapor and 
liquid which silently devastates a far wider 
area—and can sift into the air conditioning 
of the deepest vault, or flow efficiently 
through the pipes which run to every home, 
building, and fire hydrant. 


Yes, the atomic shower bath is much more 
deadly: people are living again in the ruins 
of Hiroshima and Nagasaki; but the ships 
which lived through the savage spray at 
Bikini one year ago are still too “hot” to 
inhabited. And the Navy has found no way 
to wash off this deadliest of poisons. 

Newest method of extinction contemplates 
a radioactive cloud produced by nonex- 
plosive shells thrown from aircraft. Hitch 
this idea to super-rockets like the one de- 
seribed in this issue (page 75) and you 
should get a concept of terror which makes 
a mere crater seem like a cup in a putting 
green. 


Ry Githrsgs 
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Ingenious New 


Technical Methods 


To Help You 
Simplify Production 


New Type of Torque Tools Incorporate 
Spring Clutch!... Are 98% Accurate! 


Acme Torque Wrench and Screw Driver both incorporate 
spring clutches, with easily operated control. After setting 
control to desired torque, the operator merely turns tool in 
the usual way. When the torque required to drive the 
threaded part exceeds the pre-set value, the tool slips. Im- 
pact doesn’t cause driving torque to increase. Oil doesn't 
affect setting which is, reproducible within 2% or better. 
The Wrench offers right and left-hand drive, ratchet action 
and withdrawal. Spring clutch may be set from 0 to 500 
inch pounds. Standard sockets are interchangeable. The 
Screw Driver may be set for any value of torque from 0 
to 35 inch pounds. A ratchet action is incorporated. The 
same tool will also withdraw screws. Standard bits, includ- 
ing socket types, may be easily inserted. The tool is made of 
pressure cast aluminum. 
Another Time-Saver on the job, is chewing gum. The act of 
chewing aids the workers’ concentration—seems to make 
the work go easier. Chewing gum may be used even when 
workers’ hands afe busy; reducing interruptions from the job. 
For these reasons many plant owners have made Wrigley's 
Spearmint Gum available to everyone. 
You can get complete information from 
Acme Scientific Company, 1450 W. Randolph Si., Chicago 


Ul. 


DRIFTING? TRY 


You're too smart to stay in the same boat 
with the “drifters.” Unlike them, you want to settle 
down on a steady course, work toward advance- 
ment, make your future secure. But before you 
chart your course, take a good look at drafting— 
its opportunities and its rewards. You'll find it one 
of the most promising fields open to you. You'll 
» also find that the International Correspondence 

Schools can help you acquire the training you 

need. I.C.S. Courses in Mechanical and Archi- 
i tectural Drafting—and 400 other technical and 
business subjects—are practical, authoritative, easy 
to follow. The coupon below brings full informa- 
tion, Mail it today! 


BOX 7688-1, SCRANTON 9, PENNA, 
Without cost or obligation, please send me full particulars about the course belore which T bave marked Xz 
ie 


5 Wovlen Masutacturing 
Businons and 
Reademic Courses 


D Accounting Ailvertsing 
DArnimate, G Reotheonine 


Working Hours __a.af, te __at Length of Service in World War I! 
Special tuition rater fo members of fhe Armed Forces. Enrollment wader the 0.1. Rill of Rights epprored for Wer 17 
Canadian residents send coupon fo International Correspondence Schools Canadian, Lid., Montreal, Cenode, 


eran 
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=FREE=—} 
to Ambitious 
Men and Women 


Send today for this FREE book, “Account- 
ancy, the Profession That Pays.” 

A full explanation of what you must know 
to be an accountant, opportunities in this well- 
paying, fascinating feld, and how you can, in 
your spare time, prepare yourself for a better 
job and more money. A preliminary knowledge 
of bookkeeping is unnecessary. We train you 
from the ground up, or start with what you 
already know, according to your individual 
needs. 

Under the LaSalle Problem Method you can 
acquire at home, a thorough understanding of 
Higher Accountancy, master its fundamental 
principles, become expert in the practical ap- 
plication of these principles. Your training will 
be under the direct supervision of a staff of 
Certified Public Accountants, and members of 
the American Institute of Accountants. 

Get all the facts NOW. Our book, “Accour 
ancy, the Profession That Pays” is FRE! 
Write for it today. 


G. I. APPROVED 


LASALLE EXTENSION UNIVERSITY 
‘A. CORRESPONDENCE INSTITUTION 

DEPT, 783-HR 417 SO. DEARBORN STREET, CHICAGO S 

I would, welcome detalle of opportunities in ace 


punting, wagether with copy of Accountancy, the 
Profession That Pays,” without obligation. 


O HIGHER ACCOUNTANCY 
Other La Salle Opportunities: 


LaSalle opens the way to success in every important 
field of business. If interested in one of the helds 


Dgtenotypy (Machine 
Shorthand) 

CD Law—Dearee of LL.B, 

Commercial Law 


Modern Bi 
Correspo: 


DRxpert Bookkeeping 
OG.P.A. Coaching 


Name... 


Present Position. . 


Street ies 


City. 
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yronautical University Approved Training meets ex- 
Acting standards of aviation Industry. prepares for Key 
positions. big opportunities. 

Courses int 


IMEERING: ‘Special course for high school 
Erduater and veterans deficient im'math and science, 


Airplane and En 
those with aviation experience, 


Scie “ion FOUNDED. 


ay 
AERONAUTICAL UNIVERSITY CURTISS. 
Sept 17, 1185, Mics Arne Chiege 3, ine WRIGHT 


One of America’s Leading 
Radio and Television Schools 


| NEW YORK TECHNICAL INSTITUTE 
| OF NEW JERSEY 


158 Market Street, Newark, New Jersey 


MAKE MONEY CASTING 1, 
as LACTS SENT 


A ‘rte. 
Ente CAPITAL SEEDED, "QUICK pt 
PREVIOUS EXPERIENCE NEEDED. Rubber 


molds for 3 rosuction. Mace "YOUR 
‘OWN: SauPLe KrF" $1.00. Canadian $1.50. 
PLASTIC ARTS STUDIOS, Ross 5, bp 45, Muncie, ind. 


WHY DON’T rou WRITE? 


VETERANS: approved for Veterans’ Training 


NEWSPAPER INSTITUTE OF AMERICA 
SUITE 5721, ONE PARK AVENUE, MEW YORK 16, N.Y. 


APTITUDE TESTS 233/23: 


best fr Your suet 
‘24! You tet s personal eport—a evi for lite—ore happine— 
iy, (tor men, x Farcomplete facia, 


werd avers Deira 


START $1,756 to $3,021 YEAR 
MENWOMEN / 
/ main wate 

cop ett noe 
fa ee 


Technician 
in Spare Time 


with BIG KITS of 
RADIO PARTS | send you 


oe) 


Bea 
sires FREE Ware 


ADO 


FREQUENCY MODULATION 


NEW peacetime 
production plans 
mean 


BIGGER PAY FOR MACHINISTS 
Master shop work quickly with these books 


‘This big home-study and reference course gives you the 
practical facts on wuchines and ‘methods you need to ad- 


The AMERICAN 
MACHINISTS’ LIBRARY 


of help to the machine shoe 


fndvance himeelt 


When Writing Advertisers 
Please Mention POPULAR SCIENCE 


| See "BOOKKEEPING" in yellow section of telephone 
book for nearest office 


Y BOOKKEEPING 
‘MAIL-ME-MONDAY” 20. 0.x uruo 
1929 FIRST AVENUE » DEPT. ? » SAN DIEGO 1, CALF. 


len, Som Francie, Chicoge, New Yosh 
Kansan Cur 


SURPLUS BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 


Complete Opties: 
Save 


GOVERNMENT'S 7x50 
BINOCULARS 


Complete Optics. new and ready 
‘We tupply full ine 

fingtt“1 Bet of Metal 

Parte and 1 Set of Optics to ® 
METAL PARTS —Set includes al 
Metal Parc completely Antshed 
w for assembly of 8 X 58 Binoeye 
Jars. ‘Nov machining required. 
Bodies have been factory hinged 


Careyt 
cect 


‘price of $1301 included with 


{fot satisiea that Sextant ls exuetly as 
‘within 16 days and money ‘wil be refunded. 


have iterotty mililon 
sole et bergain prices. 
‘Setlsfaction Guarant 


Matin atics| 


ixperts From Leading 


LEAR MAKING CARTOONING 


1M SPARE TIME — by Easy Picture Chart Method 


BE AN ARTIST! 


Trained Artists Are Capabl 
Earning $50, $60, $75 
Spare Time to Prepare 
‘Rx® Corseri” COMMERCIAL 
SIGnING "and ‘CARTOONING 
NE compleie home study course 


HOW 
JUST 


TWO WORDS 


TURNED MAC it E-MAN i 
INTOA e 


MAYBE WE BETTER 
GO INSIDE. 


‘YOU WEAKLING"HE CALLED ME/ 
VLU MAKE HIM EAT THOSE 
TWO WORDS! I'LL SEND FOR 
CHARLES ATLAS’ FREE 

‘AND FIND OUT HOW TO 


WELU'SKINNY MAC’? 


eur auice ||/MAYBE SHE DID )/ SORRY MAC- 


HAS A DATE 
WITH ME! 


[eov!aniAs neauLy ui.os) 


Ly 


MEN FAST- JUST LOOK AT THOSE 
MUSCLES! NOW WATCH ME 
HAT 


[on mac, vou'ee)| 

i> wonveRFuL! | 
| SQaTAMEMAN | 
YOU cor ro 81, 


seannen Dias 
CHARLES “ATLAS, Dept. 17, 4 


115 E. 23rd Street, New York 10,N.Y. 


I want the proof that your system of 
namie Tension™ will help make x 

jive me a healthy, husky body. 
ular development. Send me your fre 
verlasting Health and Strength.” 


“Dy- 
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They’re 
neither = 
too young 
nor too old © 
for 


Whether you are one of the lucky ones 
driving a '46 or ‘47 or you are still marveling 
at how the old bus is holding up, you'll be 
wise to add Pyroil when you stop for gaso- 
line, For Pyroil adds life to your car regard- 
Jess of age. It gives oil the property of 
clinging to cylinder walls. It won't drain off 
to permit corrosion or to permit metal-to- 
metal friction when starting. Pyroil removes 
gums and carbon fori ‘When you buy 
Bas or oll-simply say “add Pyroil” and you'll 
add miles of carefree driving. 


PYROIL FOR 
AIRCRAFT ENGINES 
Use Aircraft Pyroil B for lubri- 
cating oil, Aircraft Pyroil A for 

gasoline, 
Manufactured and Guoronteed by 


Pell Company, 234 Mein Stet, 
Wiseons 


PYROIL COMPANY 
234 Main Street 
be Cieese, Wiacsnita 


1 want 


fand run property, Please te 
Ihave about Pyro and how if can accomplish 


as ‘this Yor 


Jerry, the talking dog, 
is entertaining hospi- 
talised veterans, by 
courtesy of the PYR- 
OIL Company. Picture 
of Jerry sent on request. 
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= LETTERS 


Chronology Corrected 
Si 


On page 122 of the May issue the follow- 
ing item appears: “. .. Lockyer, accomplish- 
ing the first transmutation of metals, ob- 
tained calcium from copper.” I should be 
glad to be advised of the publication on 
which this is based. I am equally certain 
that the statement is erroneous and that 
Lockyer did not accomplish this feat, which 
has not yet been accomplished. Lockyer’s 
claim, which I have not seen, was not ac- 
cepted generally, any more than the claims 
in 1919-1920 that gold had appeared in 
mercury are tubes after prolonged operation, 
The first actual transmutation, nitrogen-14 
to oxygen-17, was performed by Rutherford 
in 1919, 40 years later. 


W. F, Hoipen 
Woodside, N. Y. 


PSM's researcher slipped up there, Al- 
though Lockyer’s work in spectrum analysis 
brought him close to the theoretical possi- 
bility of transmutation, Reader Holden is 
right in insisting that its actual accomplish- 


| ment belongs to Rutherford. 


Sir: 

. . . Your May "47 issue, the 75th Anni- 
versary job, has as a star feature “The Grow- 
ing Years of Science.” Under the year 1941 
I find “Electron microscope used success- 
fully after Pearl Harbor raid to locate metal 
splinters.” 

But in the Journal of the American Medi- 
cal Associatic 1942 I find an ar- 
ticle entitled “Surgical Experience at Pearl 
Harbor.” by Dr. John J. Moorhead. Dr. 
Moorhead says that he used the gadget on 
2 cases at Pearl Harbor and that it consists 
of an electromagnetic induction apparatus 
that functions in the manner of a mine de- 
tector... . 


Pavt J. Korscir 
Baldwin, N. Y. 


Dr. Moorhead and Reader Kopsch are 


, a 


pei 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

J patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor 
to engage a competent registered patent attorney or agent 
to prepare his application for patent and represent him 
before the U, S, Patent Office Examiner. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


Patents 
Trademarks 
Copyrights 


Registered Patent Attorneys 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


72-G District National Building + Washington 5, D.C. 
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jour! Remember, the 
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why. the Electrical 
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YOU CAN QUALIFY 
AM you need to beco 
Tepalrman Is ambitio 
your spare 
Jy to say —e 
course written In simple 
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Profusely illustrated with photographs 
Ings we show you what troubles to look 
make each’ 

ft Rood sou 


theory course but an 
by and used by repairmen the © 
course is so low that the savings on your on 
appliance repairs will Why work for 


trade and ops 


Jong you work 
makes ACT NOt 
MALL COUPON TODAY 


CHRISTY SUPPLY CO. 
2835 N. Central Ave., Dept. 0-S401 
Chicage 34, Illinois 
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Address, 
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right. The electron microscope is older than 
Pearl Harbor and far different from the 
device used there to locate metal splinters, 


Si 


. .. Under the year 1939, you state that 
the first controllable-pitch propeller was in- 
stalled on the P-36 in that year. ... What 
about the Lycoming-Smith mechanical pro- 
peller used on the Martin B-10? That pro- 
| peller was a “constant speed” type prop. 

Lr. Lowext D. Suanretr 
Tampa, Fla. 


The date to which PSM was referring but 
should have made clear was for the instal- 
lation of the first four-bladed, controllable- 
pitch propeller, the adjective “four-bladed” 
having been lost somewhere along the way 
from author to printer. 


| . You state that the first parachute 
| jump from a plane was made in 1919. 

| A jump that was claimed to be the first 
‘one from a plane occurred in St. Louis, Mo. 
somewhere around 1912. I was a child a 
the time, but I saw it. 

Hanroip B, Davinson 


Little Neck, Ark. 


PSM's statement should have been qualt- 
fied to include the words “official Army.” 
The jump that Reader Davidson saw in 1912 
at St. Louis was neither recorded by the 
Army as official nor made with the type of 
parachute that later came into use. 


| The Eyes Have It 


You describe the (folding) goggles 
|, May “47, p 153) as having “a stain- 
el rim extending across the top.” 
| This is incorrect. Only the telescoping tem- 
ples... are made of stainless steel. The 
| frame across the top is molded plastic. 
Rowen S. Bucksinpen 

The Frederick-Chnton Co., Inc. 

New York, N. Y. 


In rewriting the information on these 
goggles for publication, PSM took the more 
popular use of the term “temples” as desig- 
nating the parts of the frame across the top 

| of the lenses, rather than the specialized 
| trade application, which limits its use to the 
| fore-parts of the ear pieces. 


INVENTORS 


Patent Laws Encourage 
The Development Of 
Inventions 


The Rules of Practice of the U.S. Patent Office advises— 
unless an inventor is familiar with such matters—that he employ 
a competent registered attorney or registered agent, as the value 
of patents depends largely upon the skillful preparation of the 
specifications and claims. 


The firm of McMorrow, Berman and Davidson is registered to 
practice before the U. S. Patent Office, Additionally, it maintains 
@ staff of attorneys able to readily understand inventors’ dis- 
closures, to advise concerning patentability, and to prepare 
appropriate specifications and claims for filing with the Patent 
Office. 


If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability, Where such report indicates 
that the invention appears patentable, in order to secure protec- 
tion, diligence should be exercised in making application for a 
patent. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS — TRADE MARKS — COPYRIGHTS 
1426 VICTOR BUILDING, WASHINGTON 1, D. C. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
1426 Victor Building, Washington 1, D. C. 


Send me further particulars as to patent protection and procedure and “Invention Record” 
form at once. I understand that this request does not obligate me. 
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jE You A VETERAN? 


Radio or Blanket Control? 


Sir: 

I have been reading your magazine al- 
most since I can remember, and I would like 
to say it’s the “tops.” 

... All these years I have been trying to 
find a mistake without any success. Well, 
at last I have found one. In your splendid 
anniversary issue (May) on page 126 
(Measurements Unlimited mural) the ar- 
ticle No. 51 labeled “radio” is in actuality a 
Simmons electronic blanket control. If it’s 
a radio, where is the speaker grill, anyway? 

Hanny K. Tayion 
West Palm Beach, Fla, 


PSM appreciates Reader Taylor's careful 
and constant scrutiny, but to him and the 
many others whose curiosity also prompted 
them to write in, it can only pass along GE's 
assurance that its artist intended the dis- 
puted article to be a radio, not a blanket 
control. Frankly, though, the absence of a 
speaker grill and what appears to be a ther- 
mometer leave PSM twondering, too. 


Doubting the Demon 


Sir: 

The article on “Maxwell's Demon” in your 
75th Anniversary issue states that a jet of 
compressed air is forced through the noz: 
Then it is slowed down by the tube’s spiral 
core. Some of the air molecules drop to the 
center of the tube, pass along heat to the 
outer air, and stay cool, The air coming in 
the jet supposedly speeds up and loses heat. 
All this is well and good, except, if I re- 
member correctly, that a substance takes on 
heat when it speeds up and gives it off 
when it slows down. . . . Maybe you can ex- 
plain it for me. I certainly can’t figure it out. 

Guerry C. Brown 


Delray Beach, Fla. 


As the article said, air entering the Hilsch 
tube jet has two pockets full of energy—one 
heat energy, the other velocity energy. In 
speeding up, it takes energy from the heat 
pocket (making it cooler) and puts it into 
the velocity pocket (making it move faster). 
The energy for increased speed had to come 
from some place; it came from the original 
heat. (But, remember, the physicists are still 
arguing over just how the Hilsch tube 
works.) 
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PATENT 


PROTECTION 
for 


INVENTORS 


A PATENT IS A VALUABLE RIGHT 


tion of the United States, Congress has established 
xclusive right to prevent the unauthori 
jods of seventeen years. The inventor 
this protection by obtaining @ patent from the United States Patent Office. 


On the basis of @ provision in the Cons 
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preparation and prosecution of their cases bef 


Detailed information and the steps to be taken in obtaining patent 
protection will be furnished upon request. 
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REGISTERED PATENT Sram 
240-H Merlin Building, Washington 6, D. C. 


Please forward to me detailed information regarding procedure to obtain Patent Protection, 
together with lence of Invention” form. 


Name. 
Address... 
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NESS OF YOUR OWN 


REFRIGERATION—AIR CONDITIONING 
Take a good look at the man you envy. What has 
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understand them. Behind the tales of the 
miracles and mysteries of the ancients, lie 
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of the hidden processes of man’s mind, and 
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in mystery to avoid their destruction by 
mass fear and ignorance, these facts re- 
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of men and women who privately use 
them in their homes today. 
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copy of the book, "The Mastery of Life.” 
Within its pages may lie a new life of op- 
portunity for you. Address Scribe M.T.X. 
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Mallen, retired prencher, pac tin court, win cant cara 
feos ven belore gradation, Only echoal in world dex 
raphe anafyee cers thoreagh 

x 


town, farm or city. Send 

tad Teoson, personal 
fwriting annlyes offer, ALL WiKE. Most bet or 
over. ‘Ac1:G. A. linen, 126, Most, Missourt. 


rience what you can get from 
tical book in a few hor 
How-To-Do-I 
books on ps 1000's ‘of 
pleased customers all over the world 
‘ADAMS BROWN COMPANY — BOOKS OF APPLIED SCIENCE 
Dent. 277 Chestnut Hill G7, Massachusetts, U. 8. A. 


Write for 


THE GEM MAKER 


eure oF protentorals or J 


Pee omer 


MAGIC WONDERS EXPOSED! 


Fire 
Big ca 


REE wii. 


<7 Ea 
cH > 
us 


: 


2 
i 
at 
et 
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LOOK AHEAD to 


CURRENT BUILDING BOOM CREATES BIG DEMAND 


PRACTICAL “‘Learn-by-Doing’ TRAINING 
TAUGHT EXPERTLY, QUICKLY, THOROUGHLY 


Learn a trade with a future bright for years to come . 
Heciricty! FORECAST: 12 milion pew homes and apartment 
to be ithia neat 10 years. More Electrci 
for "Howe, Wiring = «(or Construction “and Iodusteal 
Maincengnee, Armature’ and Motor ‘Rebuilding, Factory and 
tice Building "Wiking, Ube “Operation, Mlocnance | and 
Repair of AC and DC Motors, Generators, Controls, other 
Power Equi 

Tern Electret Learn by Doing 
equipment. Graduate ina 
advanced methods quickly, easily, thoroughly 


isrees Exclusive Elects! Seas 


train on actual 


‘one. course—indi 


MICHIGAN TECHNICAL INSTITUTE 


Dept. PS-7, 2281 W. Fort St., Detroit 16, Mich. 


MICHIGAN TECHNICAL INSTITUTE Dept, P5.7 
"2a8) W. Fert St, Deirait 16, Michi 


seca ne catego 
Vem «Ot end special information, 
or ane Denied, EI Seat, 
NAME . 


ADDRESS. 
MAIL COUPON TODAY! cry. 


complete information. 


APPROVED FOR TRAINING UND 


a f, 
WOULDN'T TAME $1000 FoR COURSE 


THOUSANDS NOW PLAY 


who never thought they could! 
You, too, can play any instrument by 


this EASY A-B-C METHOD 


slitcalt tearm must | That's w 
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tearn 


MOUNT BIRDS 


re: Tan SKINS, make up FURS 


Bea Taxidermist. Double your hunting fun. We 
SMM teach you at Home. Mount Birds, Animals, Fish, 


iskece eae FREE BOOK 


hd NORTHWESTERN SCHOOL, OF TARIDERMY 
Prentice won 08 


Fnmedint 
AMINATION OFFER. 
MAKE GOOD MOMEY Now 
Hote A PERMANENT JOB 


ing. inventors. pre- 
ilies of proposed 


eee welt center any man ene | DIROFIT! zr 


Ihait’ tres to improve himself can learn ‘Vices to. nil today's unprecedented 


BUG ‘Githieloe "and reoairine a Shand Yor new inventions 
quick geterence method. Use, Ot Saar INSTITUTE OF AMERICAN INVENTORS, 


"res ‘books i026 Eye St. 


eeicees ‘e aeoee IN VEN OF R s 
i T 


yeers coming rvnges wits] | ‘The Question as fo whether a Subject matter It Bat- 

A years sonang neve win] | The Guest be substantially determined by a search 

Whe U:S Batent records Without obilgation, write 

oe Re full information ga whet’ sopa'an iaventor 
Should take to secure’ Patent or Trademarks. 
RANDOLPH & BEAVERS 

Reristered Patent Attorneys 
905-L Columbian Building, Washington 1, D. C. 


= _. (EDATENTS/ 


= Serer anes 
i ¢.A.SNOW&CO. 


REGISTERED PATENT ATTORNEYS 


Coyne’s NEW Pay -Raising) WANTED AT ONCE 


Patented or unpatented inventions, all types needed by me 
Sfacturers, “Writs for free booklet. “MARKETING YOUR IN- 
IN and Protective Diacloru 


‘of firme who may pay. 
inventions. For full particulars, write today 

NATIONAL INVENTION SERVICE 
1404 Mitchel! Street, Dept. A nd 2, Cait. 


FF RUMITEN ACT NOW 


IF YOU WISH TO PROTECT YOUR INVENTION, 
eet by @ U. 5, ote 


= Rapio Senor: ‘Dept. 87-1 | 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
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ee 


10,000 MEN AND WOMEN 
WANTED 


oi sa Jar conditioner. 1 levels all standard 
screw top jars, Temoves nicks. Definitely ends 
ollage, mold, darkening 
le All new and old as 

ior pettect results. #150 prepaid io UB 2's tax in 

‘Wash, State. Pree circul 


MIKALSON MFG. CO. 


AMAZING NEW -..0s:. RADIO! 


a of santos! Welt cay «few ounces, ben Mack chrome 
st Serres arse oye for ours, Paras aber RCSA ae 
Areal GH ERC a ses 
mecege Masa broadcasts Ml ping meal tof SSC, Rant 
hie Wore 
GUARANTEED TO PLAY feist suis Samet 
Ws home, I sany oer, betel, eta, tn Sed ar ssts novhens Takeo? ted 
SEND ONLY $1.00 537.2220 20S ith otal Ys BY'ar fos 
elven, Comvls as gnown reas sty wilh oF ee eee 
Si ana tt ce eesti fae 
aks Wea nd” ah 
Ta ten ends $580 


PA-KETTE ELECTRIC COMPANY Department PS-7 Kearney, Nebraska 
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MAK 


In Your Own 


NLY A FEW 
ODOLLARS 
purs YOuIN 
‘BUSINESS: 


$S%,HOUR 


rom Business! 


Quick, Easy Way to Get Started 
Here is the chance you've been looking for to step into a 
Dlewsant. ‘dignified, ‘Business fof your own that 
Silers you w steady. year ‘round income. Start on "a shoe= 
fing.” 'tuli"or spate. Ume, right {rom your own home 


ual opportunities for ‘met! and women, young of old. Ii 
Sail (aus or’ big cities So experience “needed, 
‘aking ble money wit 
onelscery 
skecleaning supplies 40 70U cal 
‘Quick 7 


today. 
Obligation. Ri 


$10 Never Bought 
MORE Tripod Value! 


2eaection Metal Tripod made 
By*one "of the targest. crpod 
manufacturers’ to government 
Speeientions. Supporia 

Rock” aesay.” Patented auto 


Ff 


matic leg stops. allow -adjust- 
1000" heights. 
310, 


From 3 
ZIPPER CASE. 8 
it with order. Bi 


P, CHAPMAN, 121/K. Keeler Ave., Chicage, Mi 


ARTISTS MAKE MONEY 


Do you lke to draw? Send name. address, age and occu: 
pation for FREE ART TEST. to find out your ability 
ART INSTRUCTION, INC. 
Instruction Bidg., Minneapolis 


FREE 


7147_An 15, Mian. 


Say You Saw 
It In Popular Science 


PRESTO mii ct 


Car Owners! Ment Master Gase~thesenaationsly dierent 
Seo ypre! Nee Master Geshe ceentoely Se 
Bier Be ner ted eed el ee ar coer 
METER BLAST ee etcetera erm I 
Saree coat Grek et 
sae Seer irene 
ae reac Ee 
ea tat sc fipecigg comand 
jeter est eeeiee geen 
tnt Doge Sitiecrets steers Eee 
‘Arteh bes toll escean tu Cte TTT 
FREE 'S 


SAMPLE 


‘send your name and address to 
MASTER GLAZE co., 7700-608 W? Marweee Aves Mifeaskes, Wis, 


Big profit 
Gopdterritory. 
Write todayi 
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NOW YOU CAN GET THOSE 
MOTOR - CLUTCH- e NEW 


TRANSMISSION & AXLE 
e AUTO PARTS 
for parts 


PARTS IN STOCK 
Waysareeuiprese and 
save aa) 

MONEY ez 
; 
}) 
rat AD 


ave them. all you want 
Get Our 
BARGAIN 
PRICE 
IMMEDIATE SHIPMENT 
Factory Warehou: 
‘CHICAGO 


ust 


| PRicEs. 

| _—RusH Your oRDERS— 
If Car Owner Specity Make 
MECHANICS AUTO PARTS, 
3807 No. Ashland Ave., Dept. 


2% USE ANEW HERE 


‘attach twe 
‘Trim unt 


00. 
START A BATTEKY FACTORY 


—at home; the latest achievement: re-cast junk bat- 
| ‘Comp 


is 
: ee 

POM iuwan STATURE 
eta ts agate AU 


falier than my 


CARILLON BOOKS, 
24395. Michigan Ave., Chicago 16, Il 


| $5000 CASH PRIZES for INVENTIONS 


Greatest World Inventors’ Exposition In His 
Prete ‘Auditorium, Los Angeles, July 1-20. 
73 cash prizes from $25 to $1000" Your Invention 
be seen by thotmands of manufacturers, Jobers, 
ete. To show. Model, $27.50), Draw 
‘copies of patents or printed mutter may 
Submitted tor 314.20 ent. WIRE. ot PHONE. 
for full details hone Federal 5256, 


ee aioe 


54-£  LYNBROOK, NEW YORK 


BIG MONEY and YOUR OWN BUSINESS 


ishing free facts 


LIQUID REPLICA DETAILS 


A MONEY-MAKING BUSINESS FOR THE LITTLE 
XTENSIVE CAPITAL NEEDED! 


FREE INFORMATION ON A GREAT 
NEW MONEY MAKING OPPORTUNITY 


s of your age, sex, previous experience, we will send yor 


coupon below oF 
call on you now 


tiauip ivory 
veloped 


people that 


GREAT OPPORTUNITIES NOW! 
thon” NOW wine me toe RVR : Fn arts 


with LQuf toe erat en 
Covwright-1847 


WHICH OF THESE Gpbotumittes 
INTERESTS Ze MOST ? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, fou..ded in 1897 as an educational institution not for profit, can 

help you to reach your goal 

just as it has helped others 

during the past fifty years. [GUS Q OLY] 

Check the coupon at right, 

add your name and address 

and mail it at once. The 

school will send you details on 

its training plan and outline of 

study prepared by specialists. 

There is no charge, no obliga- 

tion, so send the coupon beet Met 
Steines Manarement 0 Rslinay Training 


immediatel; 
AMERICAN SCHOOL prea 


Dept. GB46, Drexel at Séth Street, Chicago 37 WF city saxtawencacesson 


‘AMERICAN SCHOOL, 


QPLASTIcs ENGR 
D Retvigeration 
B Arehitectare 


rine 
Sheet Metal Pattern 
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(PLUS 10% TAX) 
U.S. GOV'T. SURPLUS 
16-JEWEL 


WRIST 


WATCHES 


CANNOT BE DUPLICATED 
AT DOUBLE THIS PRICE! 
‘+ Sweep Secood Hond + Shockproof 
# Moitureproot + Now-Mageatic 
rly Guoront 
fomozing wotch volves 


‘Order one oF both of tk 

wwontity purchase makes this omoxing offer por 
sible, Send check, cosh or money order for prompt postpoid 
shipment. C.0.0.'s accepted, but you poy pestoge. 


Arcu Sates Company 
43 N. lth STREET + PHILA. 7, PA. 


WRITE 


Money + 


Be the first to sell lominows house members 
ight swite 


‘Also luminows 


mE 
MADISON MILLS. 203 Foeth «Hw Yok 18.8.7, 


BE A REAL ESTATE BROKER 
PAYS BIG! ep 


Many graduates report making up to $1000.a month. 
Course of study covers Sales, Property Management, 
Appraising, Loans, Mortgages and hundreds of Fe 
lated subjects. Course offered in home study or clase- 
room™—Both G 

ilustrated bon 
WEAVER 


from this nationally known school. Bayt. 38 


‘SCHOOL OF REAL ESTATE, 19 Pushing Hed, Kansas Cy 8, Me, 


1, Approved. Send. it card today for big. new 


R STEREO PICTURES, IT'S 


STEREO-TACH! 
Thied Dimension Pictures with the 
STEREO-TACH and your own camera! 
‘There's nothing in photography so start rut 
Hi'cad Mikel You carts reproduce « 3:dianenaion 
picture in flat 2-dimension printing! 
Soviet cca as 


‘SER comeran $0.50" 


— 


Fonts Nu j00—Tnk 
G) scitiate oa 

aos 

inrar ass 

Ha, SIOZ" te stersentoch 


Transperency For Third-Dimension Projection, the STEREO- 
‘Views FEEOTON Jost Outt bee wou deter or wrt. 


ADVERTISING DISPLAYS, ING, Dept PS-5 COVINGTON, KENTUCKY 


36 rorutak science 


€ Ve CHEAP OIL BURNER 


FOR HEATING AND COOKING STOVES FURNACES 
EAT YOUR HOME, COOK YOUR MEALS 
DWITH_CHEAR 


Te'you try tin Four on 
store or furnace Yor one aneuth: Get youre for intro- 
Gucing. Mg profits QUICK. Be first Send in your 
sh in on the tremend: 

Invention. 


oJ, Mitchell, 8, Dak. 


letely equipped shops and drafting rooms, directed 
‘accredited staff of engineers and practical instruc- 
tora. 18 years of successful training of men for industry, 


SHORTHAND Th 


Weeks at Home 


be 
ewe radio 


RADIO: 


weeks" Engineering course unt to 3 years’ cal 
Work. Approved ‘Catalog upon requet 


Vaiparaiso Technical Institute. Dept. 503, Valparaiso, Ind. 


Do What Others Now Do— 
Wear 2 Form Fitting 
MILLER Truss 


ovimasing ot 
Scceeentet 
iced vo be withowr this prove: 
Son nd convenience 

Wear two week then com- 
Shee bee ede 


1 Wns we tole for FREE 
descriptive circular. Sent in plain, sealed envelope. 


FRED B. MILLER Manofacturer 
Dept.PS. Hagerstown, Maryland. 


“JACKPOT” 


Home Model 
COIN MACHINE 


(© Great fun maker for Rum 
us Toom or 


in, Ht. 18% tn. Shoe. wt, AT tbe, CHOICE OF 
PLAY. Send $50.00" deposit, balance C.0-D_ pl 


express charges. Immediate delivery. 


Wee DISTRIBUTING CO. INC. 


© SOUTH KEDZIE AVE. * CHICAGO 12, ILLINOIS 


Lea to MOUNT BIRDS — 


Tan SKINS, Make Up FURS 
at? We teach you at Heme. 


HORSE MASTERY! 


ok WOM — A GHIA VOCATION SUBSCRIBE 


TODAY 


50° 


KUT RITE 


LAWN MOWER SHARPENER 
IT'S SAFE—QUICK—SIMPLE 


ACCURATE SHARPENER MFG. CO. 
Dept. P32 hee 12, Wie 


SHE MAKE YOUR OWN $& 


COSTUME JEWELRY 


SPLENDID HOBBY OR VOCATION 


PRACTICAL TECHNICAL 


TRAINING FOR YOU 


time-tested 
RIC SYSTEM en- 
you to build your 
career step by atep. Each | Refrigerator: Service 
G-month course is com- | Healing Berviee 
plete in itself yet pre- TECHNICIAN — 1 year 
Dares you for advanced | Electro, Technician 
Radio ‘Technician 
courses. You train as tong | Biettonie "Teapnctan 
as circumstances permit efrigeration. Heating 
“antityoureschthevtop | itioatiacensuonns 
step” in your desired oc- 
cupational objective. More 
than 5,000 former stu- 
dents in industries the 
world over 
“MILWAUKEE Eee 


Scant of ENGINEERIN(; 


A Technical Institute 
Terms Start September, January, April 


COURSES 
SERVICE — 


‘months 
Practical Electricity 
Practical Welding 


a3 years 
fclence 


PROFESSIONAL 
Blectrical En 


Major'in Machinery or 
ae is 


= 
| Milwaukee School of Engineer 


Dept. Ps.t47, N. | 
Broadway & E. State, Milwaukee, Wisconsin 

| wimout obiigation, send, me ‘tree boakiet Rois’ | 
| Bullding”"°and more details on course | 
Ix | 
| il 
| | 

ay 


ain BENJAMIN air 


ol PISTOLS 


Say You Saw 
It In Popular Science 


BARGAIN 


3X ARMY TELESCOPE 
Original Cost $150. Our Price $7.50 


ALL COATED LENSES — BRAND NEW 


500,000 Lenses and Prisms 
A. JAEGERS, 32°.223,n°cxaway sv 


50. OZONE PARK 20, N.Y: 


350 CUTS PER 
Mako ony am sawing wood. Use Otay 
ase, email logs easiest way. Pella 
‘Thscsande in toe Bue ole with en, seitunw bine: Boo: 
{tive safety clutch control; er take-off any tractor. 
OTTAWA MFG. CO., 3-701 Forest Ave, Ottawa, Kan. 


Howto PROSPECT 
Jor ATOMUE, ye gAss 


World-wide race for rad 


may be found in any state. Se 
for Instructions now. Suppi 
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Practical Shop Training 
In REFRIGERATION 


Service, Maintenance, Installation 
and AIR CONDITIONING 
@ Domestic ® Commercial @ Industrial 


@ LEARN gemrTong 
PROJECTION 


ELECTRIC LIGHT JAZZ BOW TIE! 


Modernize Your Gun! Improve Your Score! 


Most derable grips. made: Positively 
of Catt, Smith 


Ht. Sta 
cote at cathy 


FREE 


Broadway, Dept. S-7, Chicago 40,tIL, 


Tired K Kidneys 
Often Bring 
ee Nights 


Dactors say your kidners contain 15 miles of tiny tubes 
or filters, which help to purify the blood and keep you 
healthy. When they” get ti 


and dont or right in 


Get Doan's Pills, 


WAR SURPLUS BARGAIN SPECIAL 


BRAND NEW! ™ 
VACUUM-AIR 
HYDRAULIC 


FUEL 


mit d PUMP 
WAKE UP YOUR SCALP Want beccer 
looking hait?_ Embarrassed by falling dandruff, Original Cost 
itching scalp? Then cry VITABRUSH, new electric $45.00 
driven scalp brush that gives your scalp a vigorous 


and invigorating Swotkout” in just three minutes New ae 

of fun. Cleans scalp. Stimulates supply 

Restful, Pleas te. today for complete i soos 
r formation faction: guaranteed offer, Postpoid in U.S.A. 
M 3756 Field Bldg., Chicago a 


WORTH MANY TIMES THIS LOW 


Get tuto Good Paying ‘ou suenens, | & id 
AUTO BODY asc FENDER WORK Yer 


Bro Dewan in Auto Body and Fender work. | 


wil VA Hetentieeny pret speeumestcns | ach 


‘shop experience 


S\\\t// ite iNet ceatesices | conmeon 


‘show you how to start your own shop. | VACUUM PUMPS 
TRAINING I 
1 organization 


Indiana 


SS Y 
New 8:Power Prismatic us,Frcus 


NEW! MINIA . ELBOW = 
DUST MA . 
| TELESCOPE 


WITH 4 BUILT IN FILTERS 


os the teas 
Ouickly! 

Reape others oft 
fer Days 


913 D STREET, N. W. 
WASHINGTON, D.C. 


BRAND NEW RUBBER BOATS 
ow, $4275 


Includes! sturdy built boot, 
paddles, anchor repoir kit, 
carrying case, 19 cup, 
etc. Quantity is limited, 30 
order yours today. 

Send check or money order 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your 
fleah—preas heavily on hips and spine—enlarge opening— 
fall to hold rupture? You need the Cluthe. No leg-straps 
oF cutting belts. Automatic adjustable pad holds at real 
opening—follows every body movement with instant in- 
creased support in case of strain. Cannot slip whether at 
work or play. Light. Waterproof. Can be worn in bath, 
Send for amazing FREE book, “Advice To Ruptured,” and 
etails of Uberal truthful 60-day trial offer. Also endori 

‘ments from grateful users in your neighborhood. Writ 


Cluthe Sons, Dept. 14, Bloomfield, New Jersey 


GASOLINE ENGINE 


Used Gov't Surplus—Air- 
Cooled Briggs-Stratton or 
‘Wisconsin Engine—REBUILT 
—GUARANTEED in good 
mechanical and operating 


condition. Our $9950 | « 


rice, FOB, 
ansas City . : 
Write for illustrated circular 
—Immediate delivery 

MIDWEST SURPLUS SALES iize.sciey te: 


Kanses City, Me. 


CONCRETE BLOCK HOMES 


‘A. practical booklet on how to build them. 24 pages 
mustfated with “easy to read” drawings $100 
H. C. LIGHTFOOT—CIVIL ENGINEER 
"BUCKS CO., PENNA. 


Opportanity Knocks 
TEAR a th mal NGTION DENEED 
(ices Onis Bue Bie earclnes °° °RSSUy rscomse 


BUILD 15 RADIOS 


Wm WiSna td Naio Terter with keen Pronreeniser alo it 


PROGRESSIVE ELECTRONICS CO., Dept. 86 
22 Mavemeyer Street Brooklyn 13, N.Y. 


NEW! TWIN CARBURETION FOR V8 FORDS 


eloped 


New txpe adapter for Installing win 
5, m 


& MERCURYS 


uncrowded profession you 
Gan geerate from Your homme of asiall oflce aeras home 
limit. Oubers earn’ 450.00" to 00.00 per ‘week making famous 
Stephenson corrective foot devicen to of 

Shere pay gladly for ‘relief Send. tod 


‘STEPHENSON METHOD, Established 1894, 12:2 South Market St, Boston, Mass, 


(COIN-OPERATED MACHINES) 


offer tremendous opportunities! New 1947 

SOURCE BOOK, just published, lists 255 

amusement, vending and service machines 

available today; names and addresses of 500 

manufacturers and suppliers—1300 jobbers 

and distributors — trade names — associations, 
etc. $1 per copy postpaid. 


COIN MACHINE REVIEW 


TVIS-K VENICE BLVD. © LOS ANGELES 15, CALIF. 


Say You Saw 


It In Popular Science 


BY MAIL 
16 Days Trial 


Write Today for Free Catalog. Send no Money. 


ADVANCE SPECTACLE COMPANY 


537 South Dearborn Street, Dept. SP7, Chicago, Illinois 


P ED E X...Power Tool Pedestal 


A New Streamlined Metal Base 
ar. for individual mounting of your power tools 
Handy! ttthractive! Tmerpensiue! 


‘You get m 
power tool is individually mounted on Pl 
Which fits DEX 


pleasure and better remlts Frm your hobby of 
E DEX... - new, handsome 


ith a 
Haphiss Money back'it you are not sntuhed. Weho at nce for descriptive folder. 
Inquiries from Dealers are Invited, 


THE PICKWICK COMPANY 
287—3rd St. N. E. Cedar Rapids, lowa 
AIR OR LIQUID TANKS | aaniaes 


STEELS and ALUMINUMS 
h a motorboat tone 


sr’ BUY ANYTHING CO. 


| other barvaine—Write for eureatar 


SANDEE MUFFLER CO. 


7523 5. WESTERN AVE,, LOS ANGELES 44, CALIF. 


PACIFIC TRAINING SCHOOL 


7217 Se. Broadway, 


1 A | WATRESTHS F Learn to Service and Repair 


t. $107, Los Angeles 3, Calif. 


NU-WAY Build Your Own 
LAWN MOWER etery, Type Lawn 
Seine: for We Supply Cutting Unit 
FREE Circulor you 
price 12.50 
Why Poy More No IncnEAse 
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| TRACTOR-LITE MFG. CO., seurr axe, 1owa 


HOW TO EARN EXTRA PROFITS 


for this 
popular 


"QUAD.CITY SHARPENER: 


NAVY STANDARD | "] 
STORAGE BATTERY 


MICHAEL STAHL, INC. sow York 3: X.tcDeph.se7 


Bare Straight At ANY Angle! ! 


Drilling LEVEL 
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WATERPROOFS SHOES 


+++ 0nd All Types of Leather Goods, with 
DEWATEX 
LEATHER WATERPROOFER 


This new product is the exact formule 
supplied U. S. Armed Forces o WATER 
PROOF, PRESERVE. and RENEW 


5] SHOES * GUN CASES + LUGGAGE 

AUTO SEATS + RIDING BOOTS 

Large Size Tube Costs Less Than 5¢ Each Treatment 
Postpaid 


BASS CO., 34 B. West 33rd Street, New York City 


ARMY RADIO PH 


Sa th deen oa 


Build your fut ame and 
ind eration. 


REFRIGERATION 
ano AIR-CONDITIONING 
f bat 


crs 
780 Ww. 69th St Dept. PS-7, Chicago 24 


HYPNOTIZE ANYO 
ide. Secrets rev 


i wie SB as agi 8, 
LOcKsuzuwes.« KEL MAKING 


MY DOBE TRAINING 
WAS ALL PRACTICAL 
EXPERIENCE! 


AT HOME UNTIL 
YOU GET A a 


EXPERIENCE WHILE 


110 VOLT + GOCYCLE ¢ 2500 WATT 


ALGER POWER PLANT GENERATOR 


WEIGHT 200 


tee 


A PPLIANCE SERVICE CO. 


LIST PRICE '2769¢ 


BOTTLEGAS 
REGULATORS 
ICYUNDERS “ACCESSORIES 


‘CINIA * MINNESOTA 


LEARNING 


ing WAME "AND "$$" NUMBER 


INSTANTLY { 


WEAR 

HITE-BUILDERS & 
in your 

‘own sHots 


INS 
Builders 


2 Silp them inside 
le 


GQ BIG NEW BOOK 


\EVERY ONE AN UNBEATABLE VALUE! 


it LAR SCIENCE MONTHLY, these great books 
al a 2 you both time and money! You need not he 
ate UII for your own enjoyment or fo use as gifts. 
satisfaction or your money back! Y 


NEW HOME 
WORKSHOP ENCYCLOPEDIA 


Here’s a giant book that’s jam-packed with over 840 
thrilling things to make and do in your own home 
workshop! Ir’s filled with over 1500 pictures and dia- 
grams that show you how to build bookcases, furniture, 
cabinets, toys, games, gifts . . . how to repair radios, 
autos, electrical appliances . . . and no end of ideas for 
keeping the home shipshape! Yes, you'll even find 
dozens of chemical experiments, hints for the garden, 
photographic ideas and woodcarving projects. 580 
pages! Handsome DeLuxe edition! Printed in 5 colors! 


TINKERING WITH TOOLS 
EY SEM if you Foliow che simple inaction in ths big 200 


page book! Everything you need to know about car- 
pentry, plastering, plumbing, painting, masonry, shingling, wallpaper- 


ing, electric wiring, etc. 215 pictures, DeLuxe edition. 


grams thot 


tate to order 1 
We guarantee complete 


THE HOME CHEMIST BOOK OF FORMULAS 
Shows you how to set up an in- A wealth of formulas, recipes, 

expensive lab and perform hun- and secret processes for making 

dreds of thrilling experiments. soap, ink, insect spray, glue, 

How to do amazing chemical furniture ‘polish, hundreds of 

tricks, and magic. 192 pages. other useful household items! 

DeLuxe edition. 250 pages. DeLuxe. 

WONDERS through the MICROSCOPE DECORATIVE METAL 
Hundreds of exciting experi- How to make useful, attractive 

ments you can do with any articles out of sheet metal, 
microscope! How to secure spe- pewter, bronze, steel and pre- 

cimens, build apparatus, make cious metals. ‘Directions for 

slides and photo-micrographs, bending, shaping, finishing, 

etc. 192 pages! DeLuxe, antiquing, etc. DeLuxe. 
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BARGAINS FOR YOU 


EVERYBODY'S RADIO MANUAL 


49 Baas build and repair your own radios — tiny 

$ portables, F-M receivers, radio-phonographs, short- 

mmm = wave sets, recorders; wireless record players, etc! 

Written in simple, non-technical language with a 

wealth of drawings, diagrams and wi rcuits that make every step 
easy to follow! 256 pages. 216 pictures, DeLuxe edition, 


FIX IT YOURSELF 


Home repairs made easy. Be your own 
handy-man! Simple directions and easy-to- 
understand diagrams show how to fix and 
repair furniture, electric outlets, windows, 
doors, leaky pipes, floor boards, chimneys, 
boilers, weather proofing, apply wallpaper, lay linoleum, and 
hundreds of other construction and repair jobs around the 
house. You will be surprised how easily you can do things after 
reading “Fix It Yourself.” 256 pages, 163 helpful illustrations, 
complete index, DeLuxe edition. 


WOODCARVING AND WHITTLING 
Here's a fascinating hobby anyone can learn with 
5 2°2 | this completely illustrated, easy-to-follow book! 


You'll find step-by-step instructions for makin, 

scores of ornaments, jewelry cases, furniture of a 
kinds, treasure chests, trays, chairs . . . and even wooden figures of men 
and animals! Over 270 pages, with 150 pictures to explain your every 
move!-A gold mine of ideas packed in one big book! 


| 
SEE THESE BOOKS AT OUR EXPEN eee eee ee Te sos mv: | 
ripe ael See eal nel Seoe tei bar esos 


1 

t 

rice shown, plus few cents postage, on delivery’ You guarantee 

MM | Sompicce satisinction or I may retura books tn’? days fora full f 

Send no money now—mail this ce | 

Order Form! When postman de- cere 

livers books pay listed prices DECORATIVE METAL - - $200 1 

plus few cents postage. Read ny 

them 7 days free—if not = i vases | 
i full refund! i] RESS 

lighted return for full refund! HABE Sos H 

nce ee 00 vem us and we wil oy tan, | 

Se = | 
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INTER 
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wW 


SURPLUS 


AND HUNDREDS OF OTHER 


BARGAINS 


JUNGLE 
HAMMOCK 


1G G ILLUSTRA TED CA TALOG FREE 


5 Dept. PS747 
509 So. State St. 
CHICAGO 5, ILL 
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POPULAR SCIENCE MONTHLY—351 


Alngulet Eneinering, nox 00K, Brock 


Classified Ads only 60¢ per word per insertion, payable in advance, Minimum 
ad 10 words, To be included in August issue copy should be in our office by 
June 28th. 


August issue on sole August Ist. 


RAGING Car performance for all cars, 
Inerease power, speed, Special "Custom 
Built” equipment. "Pree literature. Write 
Lee Motorcraft, 1412-8 Great Northern 
Bide.. Chieago 4, 1 


FOURTH AVE.—NEW YORK CITY 


{pve $1.00. Dab Distributors, 1911-N, Lub: 
Sock. Texas. 


‘MANIFOLD Whistio—imitatea 


“GRILLES for most all cars. Meyers 
‘Auto Parts, #20 Dryades, New Orleans, La, 


104] SUPERIGNITIONITER. $5.01 


book. 
ar” Dealers tricks, exposed, compre 
‘ve almple tests, 
Hi truvatu, ‘Box fa3-0" Avendin. Call, 


HOTROD and fast stock ear equipment 
Heads, manifolds, camshafts, ete. List 25 
‘Alden’ Motors, Oakland Clty. tnd. 


‘MAKE your Ford fast] Complete details, 
photographs. How to construct 120 mph 
Hotrod. $1 postpaid, California Bill 
Box L-3. Eaglerock. Los Angeles 41. Calll 

‘AUTO racing magazine subscriptions. 
Pacife Speedway News. $6.00 yearly. Na~ 
flonal Speed "Sport. $4.00 yearly. tllus- 
trated Speedway "News. 64.00 yearly. Ail 
five complete data midget. big car race 
Fesults. Sample copy each S0e, Specity pub- 
ication wanted. Clymer. Dept, B-12. 2125 
W. Pico. Los Angeles 6. Calif. 


~ GLYMER'S Historical Motor Scrapbook 
x 


‘Pleo, Los Angeles 6. Callf 

‘Mileage manual—Obt 
greater speed, mileage. racing performance 
from any automobile! Includes simplified 
‘methods, speed tuning. gas saving secrets 
“Ynstructions on building  economivers. 

‘equipment. duals. mutters. super= 
chargers, facing’ fuels. fast conversions 
Shae Aimquist' Engineering. ‘Box 680-E. 
Brooklyn 1 


‘MOTORCYCLES, BICYCLES, 
SUPPLIES. 


“CUSHMAN motorscooter 415, Shaw bi- 
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“CUSHMAN Motorscooter $20 (includes 
motor and extra tires). Midget Racer $13! 
Send. 25e for big Summer catalog =938 
Suet printed. listing these and. scores of 
Siher” sensational bargains. in motors. 
“mheels, matarscoaters. motorbikes. Servi~ 
cycles, res. ete. Assoclated, Box CS-1764 
iiss, oe a 
RLEY-Davidson Paris, Accessories 
patteries, Fire. and Repatt work. 34 bout 
Service. Authorized factory dealer. Phila 
Geiphia. Harley-Davidson” Company. 897 
North Broad Street. Phila. 23. Peana 


“1g HORSEPOWER from ¥ and similar 
Briggs sand Strattons. Instructions” $1.00. 
Parts, Transmissions. Alden Motors, Oak~ 
Tana City. Tadiana. 

‘MOTOR Scooters, bieyele engines. 120 
miles Rallon. Dime’ for catalog. Clymer, 
Desk B19, 2128 W. Pico, Los Angeles 6. Cal 


‘BUILD America’s lowest priced motor~ 
scooter speedster' Complete plats. speci- 
feations, $1.00. Big. list bargain priced 
lised motors, ete. ineluged free! Motor 
Supply. Bor 1682-C8. Toledo, Ohio” 


ELECTRICAL 
SUPPLIES & EQUIPMENT 


BHCRO Switchesi All New! Type 2. $2.00 
salve. Special $1. oF 12 for $10: large micro 
rite catalog No. WZE-TRQITN. $4.00 
Value Now $1.50: GE midget precision 
Imuero switches $1.25 value. $.50 each. Com- 
ination assortment’ variety of 6 micro 
seitches—only $5. Real buy. No_COD. 
‘Amasing Bachman’s'. 23 Herman Street 
Rochester §. N.Y. 


ELECTRIC Fencil: Writes. Engraves all 
Metals. $1.00 postpaid. Beyer Mie 229-C 
Disson Bive.. Uniontown. Peana, 


FLUORESCENT Lights: Make your own 
ideal for home and shop. Complete 
‘tecisieal parts for 20-watt fsture with all 
fhecessary ‘detailed instructions. Postpaid 
Tor only $200. Write Fluorokit, 332 E 
Reservoir, Milwaukee. Wise 


LAMPS—All parts to build or repair. 
catalog 10c. Gyro. S416 Clark. Chicago 40. 


MECHANICS — Machinists 
Note! All New-—Amazing—Dual-Drive As- 
sembly, geared 7 to 1 reduction. is driven 
by powerful 1/3 HP AC or DC Motor. Oper- 
ates on 6 ~ 21 - or 110 volts. 60 cy. Single 
Phase. Simple standard attachments. con. 
‘ert this amazing unit into « dal—hand 
oF table “drlll—polisher~builer-vouter-= 
Sander—countless other uses. May be sed 
fas individual arUl—sandereve.. by “de= 
Mehing flexible drive shaft, ‘This wonder 
Machine shop all in one. comes setup as 
‘Grill equipped ith 3 flexible drive eables 
fand mounting bracket, Original ‘cost. 10 


Government over $300.60 Now! While they 


LS M.S #1-60 $10.99 with stand, 
Send Dime for Sampie and List. V-B Sales, 
Roselle. Tinos 


BLECTRIC fan assemblies. Assemble 
sour own. Teg Riseman. 207 North Filth, 
Springheld. it 
;ASHING Machines. 
Northeast Burner. 1388-8 H Street, Wash 
ingwon 2. D.C. 


MACHINE Tool Castings for woodwork 


~““POWER Lawn mowers now available. 
‘Ail aluminum. Cuts erase 2 feet Qlgh. Lit 
ruta, free Dealers invited, Jobsisons’ 


D. 
Big War-Bargain Catalogue Number Nine- 
teen. Just out. listing the above nnd Bun 
dreds ‘of other bargains in both new and 


tor-scooter, Midget: Roadat 
Moterescle. ‘Platts, specifications for all 
four contained. in filustrated handbook, 
23e, Big’ list bargain priced used motors 
Imoterscooters, "Gervieycles. ete... included 


free! Midwest, 3899 Drummond, Toledo, 
Ohio. 
u AVIATION 

VETERANS: Plight training under the 
GY. ill, Private, Commercial and Plight 


Tosiructor Ratings, Write for information, 
Gottechalk Sehoa! of Aeronautics, Adrian, 
Michigan 

ENTER avinon. 0. Sor Foreign T 
can help you. Pree information. Miller, 
333 ath Street. Santa Monlea, Calif. 


‘SELSYN motors, Bendix 31s” x 6" 
dreary ty, 1 volts, 6 eyeles.'810.28 per 
"A. Weber. 150A Maple, Hershey. Pa. 
TAPHONES, Model 7, limited quan- 
reconditioned, $49.90 each. 


“De 
ty. surplus 
Wire Recorder’ Magazines ew. precision 
Dullt for the Navy 449.90 cach. Shipped 
COD. FOB. WY. Dictating Machine and 
Supply Co. 433 Pourth avenue. X.Y. 1 
ELECTRIC Pencll—writes. engraves il 

Battery model $1.00—110 Volt 

adel” $2.00 Postpaid. C.0.D.s accepted, 
Reb Industries. Dept. 265-¥, Elmhurst, Ii 
““PRICTION Tape—(Goid Seal)—s 1b 

Ne alae. 7 rolls for 81. 100 roll 


No. COD orders. amazing 
2) Herman St. Rochester 8. N.Y. 


“ELECIROPLATING booklet includes full 
irecsions for plating Jewelry. small parts, 
etaliring baby 
Strong. Ine. 
rNY 


shoes. 06." Hoover & 
119 W: Tupper Street, Butalo 


‘Pree. iterature. Factory, 
“pint Bist. Kanan C1 3, Mon” 
“WAR Surplus in mall tools for machine 
Toe for’ bulletin, ‘Travers 
‘Tool Co., Dept. 8, 8 Court Square, Lonk 
Inland City 1. 8, 
~GHEBEL Saw Per, $7.0, Piles all savis, 
Pree trial, Circular, 730A Bo.” 2nd’ St 
Mallwaukee 4, Wis. bres peas 
‘ARMY Surplus 14" Difls Runs Off Any 
‘Ait Compressor Powerful Tool For Mectan= 
fea $15.00. Money Back Guarantee. Send 
Money Order! Weeks. Warzen, Ohio. 


“CONCRETE. Building biock machines 


and molds. Catalog free. Concrete Mold 
Gon, S127 South Compton Ave. St. Louis 


‘Machines, ‘Tools, etc, 
‘Wayne Engineering, 


Greenville 2, Ohio. 


~NEW Model electric welder 110 voit AC- 
Will weld all’ metals; easy to Use, 


PROPELLERS—Airliner 3 


PROPELLERS for Tepe sede 
im catalog 10¢. Banks” Propelters, 
Reb. inte ‘Texas, 


avloreratte Aeroncas. 
hese and thousands 


Some are “easy to repair” erackups. Ni 
tional. Box 1682-68, Toledo. Olle 


SAVE tine and money. Use Mendall 
Metal fof guick. permanent, repairs on 
hioter blocks. cylinder heads. water eas- 
kets, radiators. plumbing. kitehen uten~ 
Sis, Write for Free Pacts, Pour A. Dept 
12" Littleton. Colorado, 

"WELDERS (Acetylene) Double present 
income, welding White! Metal ("Pot") 
fining your own red made from scrap. La 
Seba Galland 6-6. Cotten 

“SILICON 


steel strips 
oven Satan runt! Royal Ou. tichiens- 


BUSHEL Basket Full. Aircraft, electri- 
eal, radio. instruments, parts. Used. oF 
siigntiy damaged. Valuable source for in- 
Yentors, ete. Due to Welght state method 
shipment. No COD.s. $0.85, Southwest 
‘Aero Supply. Box 488. South Houston. Ten. 
AVIATION INSTRUCTION 


FRAIN Por Aviation Mechanics High 
Salaries. This famous school approved for 
Yelerans. Immediate enrollment. For i= 
formation write California Flyers. Depart- 
nent’ P-T, ‘Inglewood, California. 
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WELD with alcohol or Kerosene. Safe, 
eneap. simple outht for home craftemen. 
Materials available anywhere. Tested plans 
$100. Groft. 25 Winslow St. Newport. RT 


‘WELD, Cut, Braze with gasoline! Amaz~ 
img: new qiscovery shatters. costs, Boosta 
1 Write Matinews MIE. 


~MONEY-Seving prices Guaranteed 
nio/S20v AG. welders. All sizes. Free = 
lustrated “Literature. Williams ‘Company. 


Box #100. Purtand #, Oregon. 


sid) HAND Sw, lg table, OF Be 


ts wat 
{or irtutar Backus Machine Ca: Boy. Wise, 
Tare a Die aire from mesufestire: 
eguly our abop ae teal cae Were 
five price lit, Ring Tap and Teal Go,, ine 
Horch atdlebsro, hase 


“DRILL Grinder for twit drills 42.95, 
cg: HORELUS- High-speed Teal ee 


pred al eal 

$3 Rockweu. ‘an equare x4 

Boe! be. Bic. 386 enon oner sign. Tools; 
isbureh 


THDES Bosal for ale Very 

Sixty-two, different” Divisions 
toiwenty © swing di 
Snachines. etc. "Make ea 


a 


"ES at Tow prices. 10 sizes for 
purposes. Free Literature. Miles Products, 
S32 Wabash. Chicero 16 


‘MACHINE shop tools released for private 
1" 180: 


eh 
miller $95; 393" 
New’ lathe chucks 25"; discount: 
a Swasey SA'd& 2A geared head turret 
athes $300; 19" x 16" engine lathe. take 11° 
Detween centers $450. If you do not like the 
machine ‘you buy you can return it and 
fet your money back Conversion Parts Co, 
217 ‘Adams St. Boston 22. Mass. 
MODELS. dies. castings, shop draw- 
ings; also production. Mitchell Eneineer~ 
Ine. 6490. Evans. Chicago 37." 
MACHINISTS — Hobbyfsta — Experimen- 
allsts—Note! Precision built Right Angle 
Driver, Excellent for home workshop. Com 
ple with exible drive cable. Qaly $3.40 


‘SHOP Labels. 
Minds, 223 Second, Niagara Falls 2. N.Y. 


W BATTERIES, 
GENERATORS, ETC. 


EDISON Storage Batteries. Parm lieht- 
ing. Five year unconditionally guaranteed. 
ifieen year life. Literature, Bee-Jay Com 
pany. 323 Yonkers Avenue. Youkers_ N.Y. 
WW BOATS. OUTHOARD 
‘MOTORS, ETC. 

FULL size, cut to shape boat patterns, 

blueprints, Tig—38 feet, Tustrated “Buld 


‘NEW, used. rebullt marine motors. Wa 
rine conversions. fittings. Pree Catalog. 
Stokes” Marine Supply, Dept. 23. Cold= 
water, Mich, 

‘PLYWOOD Rowboal and Motor Boat 
XD. Kits, Ausemble and save up to $57.30. 


‘WHY ug 


ir _gutboard motor? New 
eRe gna Pel “Sportapal. Tahoe 


fer Pree. 


Sears a Hendin pr rig 
Hine alr pce tal subeeripon 2 aus 
ay 00. Kotor boat 62 Gola sireet New 


EANVAR Tor Canoes. Cublna, decks. 
Boat equlpment. Catalogue, Alan-ciarke: 
\ambern. New York Cliy. 


fie Company, Department A. Newark 2, 
Rew Server OP 


CARTOP Rowboats. Kayaks. Weldwood 
seady cut kits” Booklet. EJ. Croot ‘Co.. 
i0g-E Basking Ridge. N. J. 


olarold glast—2%e" (72 mm) 
diameter.” $1125 ‘each. 2 for $2.00 
‘Bea Wesi Brondway. New York. N. 


3__ENGINES, MOTORS, ETC. 


RANGER Engine-Alrcraft—All New in 
original case. S10 HP. 12 Cyl. V type. En- 
fine Spee No. 172, Complete with spark 
Slugs. Original Government ‘cost over 
$12,000.00 each. Special offer $200. Crated 
‘Weight 1200. Ibs. No COD. Write for com- 
Dlete description. “Amazing ‘Bachman’ 
SB Herman Street, Rochester 8.'N. ¥. 

“BUILD Your Own” eas drive arc weld- 
er easily with Hobart Generator, Save $300 
{fo $500, and need only add used auto en~ 
ine and chassis to bulld portable eas, 
Grive ‘welder that goes everywhere after 
Profitable construction. and repair Jobs. 
Write for tree instruction book. further de- 
falls, Hobart Brothers Go.- Box P18 
‘Troy_ ohio. 

"WINDING Dats, listing 228 motors, sin~ 
se and three phase. $1.00. Motor Data, 
Box 7431 Kansas City 3. Mo. 


House. Box 46-AT Wail Station. .Y.C. 8, 
0 BODY-BUILDING COURSES 


~BARBELLS! Catalog! Bur Barbell Co. 
310 Orient Way. Lyndhurst. N. J. 


124 SPORTING GOODS, GUNS. 
FISHING TACKLE, ARCHERY 


TNFRA-RED filters glass 14" (40 mam) 
diameter. mounted. Snap_on' camera or 
binocular. $1.00 per set. Ross. ‘B68 West 
Broadway. New York. N.Y. 

REFLECTING Telescope, complete 314" 
diameter, equatorially” mounted. View 
Planets, stars. $19.75, Write Skyscope Co., 
{5-5 Ave., New York. 


7 x 30 OPTICS. $11.00 per set. War aur 


45_DOGS, BIRDS, FETS, RABBITS 


ANGORAS. Chinchilias, White Giant 
Rabbits — “Rabbitry Maagement” tells 
everything. $1.00, Self-cleaning Hutch 
Dans 41.00, Automatic Feeder plans $1.00. 
‘All three #2.50. Catalog nest Pedigreed 
Rabbits free! Grinstends, Dept. 16-D, Ede 


|UARANTEED 
enilln rabbits Greatest amount of dele 


“4280 MONTHLY. Raising Angora Rab- 
bits, Particulars free, White's Rabbitry, 
Newark. Ob 


“Angoras 
erative marketing plat assures YOU of Fear 
‘Sround market. Pree literature. Towa ‘A- 
fora Association. 1215. 34th Northeast, 
Sedar Rapids. Towa, 

$2.00 YEARLY alsing Angoras We 
market your young. ‘Contract Particulars 
Pree. Wilsons, 1065 shyer, St, Paul 8, Minn, 

“POR Sale — junds, combination 
treehounds and high class foxhounds, Rab- 
Dithounds a specialty. Raccoon Mountain 
Kennels, Dures Thomas, Wt. 3, Albert~ 


RAISE: Diamond Sent Rabbis ay 
s30-b0 each Teontinuous market Pr 
Fekraneeed. | Fartieulay | fe. Mangont 
ite inwutute, “134 Muller" ave Salt 
Take city 6. Utah. 
DEEEANNA Kennel Geniee: rowerne 
‘poe Buyers: Do you want advice an which 


‘SEND 0c for list 100 new and used 
fins. Prayseths, Wilmer. Minnesot 
nn SELL, Rocks Let oMomner Nature 
Saipbel! Caters Gah 


pp 
Department. st 

FIR Plywood: 
tor boat-bullaing, 


Stigor tania” 2 48; 
‘unlekness 48° x06" 
ae iea $2112: 
66" S130. aeelak guei24; aextae | 
§a4'32. Terme Cash with order’ shipment | 
iplexpret or freight. Carmen-Bronson Cog- 
oration. Dept. M-5. Mount Vernon. N. 


at ‘oh, Columbia, Mlstour! 
FARMS. 
OTHER REAL ESTATE 


7 QEARE Land for All 
river frontages, 5. acres 


|_OZARIC Guide. Eureka Springs. “Arkan- 
sas Magazine for homeseekers. Year $1.00, 
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23, Calitorni 


EARN Money At Home With Typewriter! 


SEA Shell Jewelry. Free instruction. 
Werts, 1429 seth Avenue, Oakland 3, Calif 


[SHAKE $150 « Week aid more ip» profi 
ble business ith 


FREE Bargain Catalog. Yappines Books 
PS. 41 Union 

SADULT Boks Se Pine ALOT PS 
setheest nes Seer rake a 


pint, scarce); quiekiy 
supplied. Send” Wants, “Spotlight, 141 


Broadway. New yore 


‘OZARK FARMS. Large Tat tree & 


Prank. Mountain View, Mo. 
108 POULTRY AND SUPPLIES 


‘MAKE beautiful mirrors from inexpen- 
sive window, glass, "No special equipment 
Fequired. "Details Pree. Tes-Co., 
1S9-SE. Wilkes Barre, Penna. 


ILL PROFITABLE OCCUPATIONS — 


“DETECTIVES Barn Big Money. Excel- 
lent opportunity, Detective Pasticulars 
free, Write, Wagoter, P-129 West 06tn. N.Y, 
"WELDING—Eleciric Arc, Learn profit~ 
fable trade quickly through actual practice. 
Individual welder instructions ae bare cost 
of maverinis, Pull particulars tree, Valu~ 
Ne Welding lessons book "SOc. Hobart 
laine ‘School, Bax P-173. ‘Troy. Obie. 
LOCKSMITHING — Profitable Business 
‘or Hovby! New course teaches you ow 10 
Dick locks, It Keys, de-code, ‘masterkey, 
Ste, Easy aeli-instruction lessons, Bargain 
price," Fascinating 100-page  tlustrated 
Patalog Freel” Write Nelson Company, 
Dept, 1-01, chicago hear nz 
“MUSHROOMS Grown, Boxes, Barrels 
iusteated. structions, Bee, Spawn $1.00, 
Gordons, $83 Wiliam, Winnipeg. Manitoba, 
"0,00 WEEKLY, Made growing mush- 
rooms, Fresh, Dried,” Dominion Patent 
BBL0G, foee sewn, "Nort Amtrican, 16 
onto, Canada, 
“TEAR beautifulcontame jewslny al 
rons, ‘hobby ar therapy. 
‘molesale catalogue of sea 
‘metal and plastic “parte 
fhscruetions,  Plorida 


contains 
‘Supply 


"$5000. trom halt acre erowi 
seed supplied (Crop bot 


METALLIZE Baby shoes for big profits 


INTERESTED in Poreign Employment? 
‘51 brings Hist of 30 concerns with foreign, 
Drolects oF adiilates. Pureign Service Ins 
fute, Box 1697-A. Riverside Station. Mim 
38. Florian, 


~SUNPAINTED Plaster Oroaments, beau 
ital designs easily decorated with water 
‘colors or oll paints. Titust 


"$4.00 Hour Soliciting Subscriptions Copy” 
righted Book and Magazine Deal. Box 371 
New Orleans 9. La. 


‘Willoughby 
rookimn. Cored, Triangle S-Se4i, 


cS. weet coe cues 
MAKE 0 fi Marg ame een i 
‘Write fae 2 Cicerone 863 First Ave.. New York 


ee pave cased 
many other ovelties "are easy” 10 
‘make at home, Beginners” shell Kit 
Ihtructions gily $100, Catalogs. listing 
over 100 varieties of shelis and Aadings. 
Such aelearacfown, pinbecks, lanl cath 
Burien ‘Box 27: Sis 


SHELL Jeweity 


Sebo icing and Snape. oan: 
plete 12 lesson nome ‘study’ course only 
B08, Write oy Hhlirtvod adi “actor 


010. 
ro brine Oulitaa, Parlour 
Roy. Box SiI-A. Waterbury. Con 


Hiahted: designs a¥ailable. Circular tree 10 


mold foakers and ‘casters. Plastex Prod 
tts. Tt Laguna. San Francisco. 2. 


in 
feng “Instructions "$1.00. Richland Oat- 
dens, Martin. ‘Tennessee 
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teed, Complete information and 100-page 
Wusirsted” bargain catalog Pree! Write 
Relson' Company. Chic 

BiG Proce Taking ‘sitecptiony FE 
All Gagatines, Agents! Confidential Cate: 
fog listing over 2000 periodicals and com- 


“glMT WHOLESALE entalog and Director 
toc, Uatehaw Sales, Sunngeige-0. indian 
bots 4 Inatana 


‘NATIONAL Ororraphie Magaiine, Tai8> 
1946, Any inoue. Perlodial Service, BOK 
Brea, ‘Swartnmore, P 


ions"—prwetical 
ook. Complete instructions for ‘bullding 
7 radion. phonographs. other ses. 102 
aces. O48 pictures. Regular Iedition $1.49, 
Popular Sclence, Dept. 77-0, 353 4th Aves 
‘nue. New York 10. 8. ¥, 

~ "FIX Tt Your 


| BACK-Date Magazines, Hooks, Specific 
issues years. Arkell's, ‘Tarzana, Cnlll. — 


SOUTH AMERICA offers thousands of 
‘opportunities to the ambitious. man with, 
Tite cash to invest. Alvo to the man ‘who 
bas a trade or profeesion, regardless of 
whiat he docs. You are interested tn learn= 
Ing’ more about the big money regions of 
South “America. Why ‘not Jet the men help 
you who have searched this continent In 
he mighty" Amazon River ay Well as In 
‘many cities talking with men in high po: 
sitions with many years experience. These 
‘men i porition to give ‘reliable informa: 
ion are’ready to serve you. $100.000,000, 
Programs are now being platined. Such as 
{hese will make opportunities equal ‘our 
orefathers "when ‘empires were. bullt in 
America. We will try to give you u pice 
ture as near as possible ike you yourself 
‘making the research through this fascl- 
‘hating country. This report has cost thou 
Sands. of dolinrs, took many months and 
Many thousand miles of travels to be com 
pleted. The latest 1947 report is now ready. 
Be first to read i. Put to work your kno 


piece starting supplice Pree. Pines Sub- 
Seription “Agency. Flushing. ‘. ¥. 

BOOKFINDERS) (Scarce, out-of-print 
unusual Books.» Quiekiy supplied. “Bend 
Bante Clifton, Box 1377-8. Beverly Wills. | “FREE catalog magic, paral 
Sant Sei Branca, 


trices 
scheets ctl, PO. 


EDUCATIONAL Boots sold cheaply or 


BOOKS on Horse Racine #150 and $3.00 
polctig ealue ior ouly $2.0 va 
Sepuiveda 


‘MEN Only. Fresh stud in little Books. 
3s for $1.00) Dubaw Novelties, Box 2297 
East Chicago. Indiana. 


‘MAGICIANS". Gamblers’ secrets exposed 


ait i costpletely ‘aiappears) Teprod 
to air ie completely Teproduce 
{f ter stom "spectators pocket, “acy to 
intlee 


Fhrow it im 


Bagietany 2403-0, 
Seishin. 35. Pa 
“WORLD'S largest professional magic 
shops beeps yo n'touch wah inte de 
| To'Feceive mailings. send 35¢ for_new cag 
| Reg Holsen's, 220-P West ainq st. NY. 


Kensington ave. 
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500 TRICKS! New 1946-7 edition Dous~ 


tes famous Catalog. Now ready. only 10. 


Brand new magic for pocket, parlor. club, 


Cigarettes instantiy! No skill needed: 23. 
Super Magic Catalog. free offer detatis.n- 
cluded, Magle Shoppe. 19 Springfeld Ave. 
oD. Newark 2. 8. J 


3200 TO $200 exch paié for hundreds 
of Old or Oad Colne, Tadlan-Lincoln-For= 
ftign Wanted. Keep all until posted. Send 
450 Cents for dlustrated Goin Value Book. 
4x € Guaranteed Prices. 40 yeare in busi 
ess. Coln Exchange (1). Le Roy. N.Y. 


LINCOLN Bargains—i909-SVDB_#10.00, 
1909-8 We; 91ND 82.29. 1822-P “$1.75. 
1B22-D Broken D Te. 1031-8 650. Others. 
‘Any 10 Different Your Selection $1.00. New 
Halt Dollars—owa 4315. Booker 7. Wash- 
imgton’34.25. Stone Mountain $1.25. Whit- 
man Polders 23¢. 10c Postage Extra. Mini- 
mum Order $1.00. ‘Retail Catalogwe  10c. 
Bebee Goin Company. 1180 East 63rd. 
(Chicago 31. 1. 


96 OLD STAMPS WANTED 


QsVANISHING Quarter Eck and, cazalog 


‘At Homes. Nightclubs. 
oF Stage! Amazing Magician's Secret only 
{$3.00.°H. Fowler. Wox 1204. Boston 4. Mass 


800 TRICKS. Send only 10¢ for Douglas’ 


famous 11 Catalog 600 Tricks, New 
eur, “professional. Amer!- 
E45 Taateat ‘service for 28 Tears. Douglas 


Dept. 2. Dallas. Texas. 


200 ELECTRIC Stunts, 110 volts, 61. 
Cutting Sons, Campbell 3, Caltt. 


GUMAQICIANS pin. ghost illusion. Hou- 
dint escapes, giant catalogue. Everything. 
‘complete 23¢. ‘Magic Wands, 8 Colorado, 
Pasadena, Cal 

DOLLAR Magic Set Free with Phenome= 
nal Catalog 20¢, Mysto, 462-8 German- 
town, Philadelphia. 


ITCHING, Sneezing Powders. Eighteen 

‘other ‘Tricks, Pree with Catalog 25¢. AMan= 

Macturers, iM04N18. Philadelph 
“VENTRILLO™ Professional — Voie 

‘Throwing Instrument and Catalog 230 

Box s71-P8, Philadelphia. 

03 GAMES, ENTERTAINMENT 


DIC-IEEEN—the atom bomb a 
strategy—Brand 
1460 Penobscot. 


‘Delran a6 aieh 


HOME Model Slot Machines and Coin 

fed, Oames, “Write for-catalog, Webl 

inibuting Co, Dept. PA 6 South Kedsie 
‘Ave, Chicago 12. 2h 


86 COIN COLLECTING 


FREE! Foreign coin, banknote and Com 
Collectors" iilustrated Catalog "to <ap~ 
Doral service uppiicanta. Send Se poxe, 

‘Goin Go., Sprisgtela-DS0, Mass, 


FOREIGN, Coins on Approval on Re- 
quests Del Monte” 40. W."8) N-'Y. IL 


UNUSUAL Worldwide collection « 
gifferent foreign coins and 
Webb: Bort 


ANNOUNCEMENT — Introductory offer 
Cosmopolitan Stamp ‘Co. resumes its 
Ft torn shprovallervice and detres 
privilege ‘of sending you chotce se 
Uons—General Foreign. U. S.; Air Mails: 
British Colonies. ete. Send only 25¢ and 
receive $1.00 value of net price stamps 
from our initial Gleantie Selection. Don't 


“BRITISH Eni alig! # Diterent including 
Batum, 


Burma, Cyprus, ‘Gwalior, Tass 
se to Approval Biers Lytian, #7 
New York 


Foreign Stumps—just as received trom for- 
fin missions” other” sources. Includes 
Stamps trom Africa. South America, Phti- 
Ippines, Free Preacl., Cape Juby, Palestine, 


ie. including airmalis, commemoratives, 


Sind stamps worth up to See and ie. This 
Staring offer is given tor 10c to serious 
Spproval ‘applicants only. One to a cus 
tomer, money back if tot more than de- 
Tighted, “Jamestown Stamp 'Co., Dept. & 


Stamp ‘Sales, 206, West tard St. New 


York 1 


Ze posiage. Approvals. Potomac Stampeo. 
Washingioa 10... 


200 DIFFERENT stamps, €¢, to approval 
service applicants, “Taihain Stamp Com 
any, Springfield $0, Muse. 


‘COOK Island: mixed $1.00. No approv= 
ais Krueger, Tirohia. Paeroa, New Zea 


Dime! $00 United States. Stamps—Abio: 
Iotely unpicked and unsorted. Just an Te- 


biggest package of fun. and 
You might find something really valuablet? 
Price only 10: to serious approval service 

kit not. delighted. 


Mystic Stamp Co.. Dept. 68. Camden, New 


$10.00 FOR $1.00. Box full stamps valued 
‘Scott's $10.00 and’ Stamp Album. Every= 
100y West 


Customers for our Unusual approvals. Send 


Se postage for Selection Pius full partic 
lars 5.'D. Engel, 38 Park Row, New York, 


Vatican Clty’ Palestine. cyprus. San Mi 
“ibe. ete: All sent ta Appr apptlenn 
fnclosing Se postage” Gurcelon Stamp Ce 
Box #18 “Calais. Maine 


MERCURY dime set compiete i016 
‘ell $55.00, 


3021-B. $1.50. 
font Dec. 


Wilfam 8. % 


FINE, Approvals, treshiy mounted, Fast, 
personal Service. Tellme, what countries 


‘WILL Pay $10.00 eech for certain Line 
coln Pennies!" Indlanbeads. $50.00; "Dimes 


126-PAGE United staies Calalor. com= 
ete with. 1.000 Mustrations, “oily “I0e, 
jarFis'& Co. 204 Transit Building: Boston, 


able catalogs. ‘Harris & Co. 
Bide. Boston 17 Mass 

25 DIFFERENT Indla—3e with approy- 

Be, Brezius heh purchases, Brandwein 
‘Go. Box 62-F. Bayonne. NJ. 


{30 “Franate 


ROOSEVELT Argention Libla 
ntsitien 99 urease, Mayianastamps, 
wton-P, 
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STAMPS 100 Years Old. Tt ts now 108 
years since (he world's first stamp was is- 
Bed, Every collector should have at least 

few stamps 100 years old or nearly so. 
but have you? Probably not because most 
‘early stamps are hard to get and are there~ 
fore not often offered. ‘Nevertheless. we 
have prepared «selection of 12 all 180 
Century. stamps. Very old. everyone 
fisem. even if not Tully 100 years old. We 
Wil send these for guy 106 to sincere ap= 
Droval applicants Write for them today. 
nd Kindly state whether approvals shall 
‘Consist of United States or foreign stamps 
‘or both, Approval. Headquarters. Globus 
Stamp. Company. 268 Fourth Ave... New 
York City 10. Dept. 2178. 

“FREE! Rhodes 
‘old EI Salvador lssues:—plus 25 different 
‘worldwide stamps. All tree to. approval 
Applicants, 'Piadon Stamps. 1717-8: Tdaho, 
‘Toledo 8. Ohio 

POSITIVELY Greatest free offer—Lavest 
scott's International $6.00 stamp aibum=- 
feovering entire world, contains 26.000 al- 
fiserated “descripuive spaces; Seott's 104 
‘Standard "96.00 catalogues “Philately's 
Encyclopedia’ —absolutely free to appli= 
‘cans for foreign approvals becoming cus~ 
{mers Pinout” Speciaty Company. 
‘Dept. A3. Bell 
a aoe 
with approvals, Beaman. Elliston 10, Va. 


ampdealers. 2616 Cortez St. Chicago 22. 


stamps free! No obligations! Write: M de 6 
Go., 742 Sheiield Ave.. Brooklyn 7, N.Y. 


‘stampe— 
Incluaing big iilusteated catalogue. Send 
‘be. for bostage. Gray Stamp Company, 
Dept. P.'R.. Toronto, Canada. 


roval applicants, Ploride Stamp Co., Box 
Sor, Miami 8, Pla. 


SMOKY Mountain Commemorative Sou- 
venir sheet and 30 different U. 8. stamps, 
Including commemoratives, Alrmiall, ete 
featalog value exceeds O3e) for 10¢ fo p= 


proval applicants. Curhan Stamp. Co., 
Dept. 1," Gloucester. Mass, 
WASHINGTON Bicentennial Sel 106. 


United States, Foreign approvals. uccom= 
pany order. Yokums. Box 1327, San AN- 
Tonio 6. Texas 

‘SOUVENIR Sheet. Smoky Mountain. 
BORE, toe “Approvals. ‘Smoky, ‘Mountain 
Stamps, Box 61. Morristown. ‘Tenn, 

‘STAMP Collectors read Popular Science 
Classified Advertising regularly. Your ad 
here will reach almost three milion read= 
era. Write for details today, 0. K. Kelly 
353-9 Fourth Avenue, New York 10.N. ¥. 


COLLECTIONS Por Sale! Bulld beautiful 
collection and Save 109! Details 
find Bargain List Pree! Neptine Stainp Co. 
Neptune 3. N-d 


~@ DIFFERENT Wungaryt Colorful 3c, 
Approvals. Star Stamps, Lakewood, N. ¥. 


0 


HOBBIES, COLLECTIONS 
INVENTING can be an interesting and 


BERLIN Bears Complete set of eight 
and 100 different stamps only 10e to ap= 
Broval applicants, Welch Stamp Co., 4047 
Kenmore, Chicago 40, 1. 


“PREE U. B. Price list postage 3c. M. 
nda? os Sn", Suan 2 A 
| $0 DIPFERENT United States 10¢. Price 
ult TERR as Se 
peers Ser see 

Snes ate aa aR 
ar oee eatin ain ae 
Pott te natin ns Se otk Be 

SERENA, Anoiga Wea DS 
aE ei Rana Ses 
Rineat hat eet on a 
a Ne 

GMITED -¢TATER._cluctn:Thu: 
Pg Ry ey 
ieee Sora ariaat 
sor Ercteaes 


MINT Prench Coat-of-Arms. Vatican. 
ucler Heada ‘Alcala. Pree’ with sbpeov. 
‘Gui Ex a 


Saar a Wise satiety, Neil 

ronbery, Bow Suits, Philadelphia 2, Pet 

920,000 DIFFERENT, le-te each! Gordon 
OIA, Manchester, N. 

a Te Seca ce eet 

ailgitiy"delecuve. mice appearance, bar 

grip bres Hearted, Sst Clinton, Newark 


30 BEAUTIFUL Airmalls 10c. Selected 
Approvals. Louis Morrison. Mflimont Park 
Pa. 


See aa Same Rae 
serra ad ag a 
‘Phoenix. Arizona, 7 


PI 


IAL Packet! Philippines, 


(CTORL 
gma. Palestine. ‘Paraguay. Portugal, Porto 
Keo, Poland’ Pers srersin, Pree to Ape 
Brera, Apollonia.” ge Seampe. a@-$i 


hung. Jet app 


‘Clinton Bt. Brookiyn 
“MONACO Rocevelis (3) including 
angle Se with approvals. Collins. 11 Cole: 


Fldge_ San Pranciseo 
FLAO. Stamp free with U8. Approvals, 
#. Wenigman 029 Oakdule. Chicago 


gronaghigral-sopteasts | Stamps 
Sox 7238? Woodmere...” se 


Savers putea 


‘56 toa 
pplicants, 
Boheria 


Bohemia "Stamp “Bervlee 
PERSIA gnd_ China padhel fie 1@ a 
prorad appilcants, Write” Bverglades.” Box 
8. Station P Atlanta. Georgia. 
‘MONTENEOI 


egal pictorial se 
oe gh approvals Var oni 
South Puirelé. Chicago 29. The 


"FOREIGN Approval Service For You 
Luterscure describing this modern service. 
Free UArchibaig.” Raliroad "Avene, 


dary Comes 
Seattle 1.” Wash, 


Eres" Cataiog ogrige €o.. Seo TUN 
votiyn i 


SGHUGED iach, Bast_Corm, 190 ah 
guhereyt 1.00.35 oval Fiath 
‘Page catalog. chaee Ei Edelman Sit 


_SWAPPERS Hobby Bulletin'” Watcha 


Seeger Fea tee “die 


ANTIQUES, RELICS, 
INDIAN ‘GOODS 


ee eee Paggaing 
logue B50 Obert Hebarde Rooweie Wh, 


U.S. Ise Centenary Sheet—se. Ay 
2 Omar. 100 Irvin. Hagerstow’, 


a ROOSEVELT. Churchill: Suan RUS 


Vatican Clty) siamps tres. to approval 
applicants. Stamps. Bor Sit. 
Sbkimi Bescn, 

U.S. $5. Stamp given free. es 
Bala Stamps. Bala Cynwyd. 


“FINE ancient aprosheads $1.00, Stone 
‘free. Les 


SAN MARINO Honors Roosevelt 6 vai- 
ue unt only 0c to approval applicants, 
‘Thiem. Cape Vincent. "New York: 


52 rorutae science 


TEN Beautiful mints tree with Grade A 
service. Cornell. Box 
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‘MONTANA Macs Agate cus 
Box 733, Glendive. Montana 


each 


RHINESTONES Genuine French Pack- 
‘et "Assortment S0e. Herber. 
Nyce 


1300" Hices, 


‘MINERAL specimens and gem 


Fluorescents. ‘Pree list” Plummer's. 5008 
Brighton. San Diego 1. Cal i 
‘AUSTRALIAN Opal, White. pincfire. 


8 S10 min $4.00, 10 x 12 86.00. Ace Lapl= 
ary” Co,, 03-32 Union Mall St. Jamalea- 
wy. 


26_ CAMERAS, PHOTO SUPPLIES 


KEGATIVES Retouched. K. Gordon. 404 
EL Melbourne Ave. Silver Spring. Ma. 


MOVIE Cameras! 16mm electric. maga 
zine-loading. famous mfgrs. With tele- 
Scopie optical" viewhnder.  famous-make 
122 “anastigmat’ lens. battery. coupling 
cord ‘and automatic release. Value over 
$200. “Complete. Ready-To-Operate Only 
$56.00. "100%; " satisfaction—Money Back 
Guarantee! Order" toaay! Pree’ booklet 
Quality Movie Pum Panchromatic, Weston, 
32. ltaum 30" magazine. §2.25; 100" $4.50 
‘50° $240; Double Smm 25° 42.19. Semi- 
Ortho. Weston 8, ‘lemma. 100" $2.85: "50" 
$135; Double Bem 28°91 9, Pree Process 
ing Tine.” Room 20. 18 E and 
St, New York City. 


| Lifetone Studios. Dept 167.Des Moines. lows. 
| ~ ROLL developed and 8 prints 30c. Orer- 


® BEAUTIFUL Double Size pictures and 
roll ‘developed. 0c. 8 hour service. Pree 
Mauers, Pacite Photo ‘Service, Box 606, 
San Francisco, Cali. 


‘CASH! Spot cash for cameras, 
binoculars, movie and. still. equipment. 
Send ful’ description for prompt cash 
‘offer, Over 30 years of dependapilly, Bass 
Gamers Co., Depe SP. 179 W. Madison 
St, chicago’ 2 

BASS Says: Trade Cameras? For 36 
years Pinest ‘equipment avaliable, “Always 
Batistaction Guaranteed Or Your Money 
Back! Bass buy em, trades "em, Bass 
Camera Co., Dept, SP, 178 W. Madison St, 
Chicago 2, 

PHOTOGRAPHY for pleasare 
earn at home, Practical basie tea 
Cons established school. Write for booklet 
American School of Photography, 1315 
Michigan, Dept. 1741, Chicago 5. 

BENSEN Light. Fits on all movie and 
aul cameras. Uses reflector ‘Totofloods 
Eliminates clampiights, At dealers or send 
‘Boney order’ $0.45. (eludes tax. Lens 
Bulbs). ‘Free booklet. AL. Bensen Co, 


Tenses, 


Btaten Island 2. New York 


_ PRINTS Enlarged 3's x 4ip, 35mm (36 
Exposures) 31.00.18 Exp. 60c. 1@ Exp. Split 
Sens Exp. oe Rerints 3. Holly Fin~ 


LEARN movie projection. management. 
Free Catalog. Theatre School. Elmira. NY. 


PROCESS your own 816mm movie film. 
Literature. Duro "Movie Products, 
Eggert Road. Eegertsville 21. N.Y. 

MOVIE Camera Films 100° 16min 42.35 
tnree ‘rolls $6.00. 100" high speed” 62.7 


46 35mm Silent Sound Films, Beauer, 
{8300 0. Taman. Chicago. 

(6mm FILMS. Equipment Bargain 
Liste. de. “Towers, “03 North “Fortieth, 
Philadelpia 


SULRARTES eater Fs Ie mae 

ment {rot any negative S02. 3 for_ $1.00 

| Arustie Rntargers. 37 Crittenden Street, 
NUE. Washington. D.C. 


‘MOTOR driven 300 Watt smm projec- 
nei See ae a 
AS SEM SP ea aa 
neers 

UROL A 
agit a an 
iB a, ais 
Pome tgs 


ation’ 
ft“bmam: 83, 


‘Box'dooe Ban 


accepted 


nating hobby. cr proptable sideline. for 


Genter. Pittsburgh 19. Penna. 


SOLAR Enlarger £120 $40.00, Revere 
£28 60.00. Zottt. Rocksprings. Wyoming. 

INEXPENSIVE conversion for ground 
jeg famerag eau fake" Bend 
1'00 for detailed instructions. Satety Eau 
ational Service. 449 Spaulding ave., New~ 
comerstown. Ohio. 


Toe 


12 pictures for ie without 
iting. worrying. Portable $3.66 Kit 
oll prints pictures th 19 minutes at 
‘money. 


90 MOTION PICTURES, SOUND 
EQUIPMENT 


ERE 6x7 enlargement! Rolle developed 
sane ite 


~LARO: 
putty an patna one ‘de 
veloped, Dripta ade nto’ briliant 


WEXCITING Fitz. oe cree ae ae 
sented subject, "Exetting Stare 49 ACUQN 


* Pais, “Wot “Ei 
Satin, Bev e, Hollreond Ci 
“MISS | America ine". 
length testis, $1.00. Complete 
Gin. 60 te. Kodachrome: 


"So biack 


Kew york cay. 


4-16mm SILENT-sound films Complete 
reniat library” All" latest aubjects. ‘Pree 
Catalogue, (saimple fim 10e)" Gurden Pim, 
STW. sith Ne Yd, 

und Alina T 


ARE I 
ternational. 2130 Strauss, Brooklyn. N.Y, 
[MOTOR Driven Projectore-$16,00 


Up. Beleo Products, Denver 


sips recsetaSie 
“EE "Plime: Spring: 


a Mor fist 
feta tuna 
TMMEDIATE deinvery_of 
sock of 


a cs 


INSTRUMENTS 


Sears it tne sposipa fa es, for ies. 


Gig. Missours 
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PHONOGRAPH Records Cheap. Cat 
logue. Paramount. “SF-U13 Hast’ Market. 
‘Wilkes-Barre. Penna 


AMERICA’S Best Buys. Radio Tubes 29¢ 
up. Free Bargain lists, Potter. 1214 McGee, 
Kansas City 6. Mo. 


SPECIALTY Manufacturing, the big 
money business that can be operated any 
where, start on a very small capital; we 


‘A SHORTHAND for busy composer-mu- 
sidlans. with {ee chord chart. 81. check 
for money-otder Do" not send cash oF 
Please.” Paul, Stackpole, 2110 W. 

’st. Philadelphia 40. Penna, 
INSTRUMENTS for less and still the 
beat, Send for Bargain Catalog. Harden's 
Musical Merchandisers. Marion P.. Ohio. 


“RADIOS-Tables. Portable Model. parts. 
Write for latest Bargains. American Radi- 
Shics Wilkes-Barre. Penna.” 

RADIO book:— "Everybody's Radio Man 
al Fells bow to service ail Fadios. at 
Home. 256 pages. 216 pictures. DeLuxe edi- 
ton. siaa" Popular Seience. Dept 71-C. 
S53 4th Avenue. New York 10. N.Y. 


BARGAINS: Harmonieas—Accordions— 
Quitary—Drums--Catalog »252—Musician’s 
Shop. 2 e, Ceatre Sweets Baltimore 2. Md. 
12 SONG WRITERS 


FORMS Wanted to be set to music. Free 
examination.” Send poems, MeNell.” Mas~ 
ter or Music, 310-PS, 8, Alexandria, Los 
Angeles, California, 

‘SONGWRITERS, 
sonthly. Advance " Royalty, 


1537 N, Vine, Hollywood 28, Call. 
“POEMS Wanted Por Musical Setting? 
Send Poem ‘For Pree Examination, Out- 


stauding Otter and Pree Insiructive Book. 
Ieee United Music. 10%. Salem. Indiana 


Company. 14515-B Grandriver, Detroit 27. 
Michigan. 
RADIO Tubes. paris wholesale Felall 


large stock. Radio Mail Order Company. 
issih st. Flushing. 


BL 


Supply dependable formulas and complete 
instructions: get interesting Pree booklet, 
“Money-makine Opportunities in Specialty 
Manatacturing. Howard Robinson, Ph. G., 
1300-88 Onlo St. Sedalia, Mo 

T MAKE big money im the mailorder 
business. You can da. the same at home 
iin copyrighted aye. Write me 1 tll 
you bow. P Lite. Olei Box’ 


National CWty, Calli 


TP you'd like to make 5,000-10,000 


SONGWHITERS: $100 Cash Awarded 
Each Month For Best Song or Song Poem. 
Melodies supplied Without | Charge BY 
Mollywood composers, Lend sheets and ree~ 
gris Turnished. “Cinema ‘Song Co., -Dept. 
B47, Beverly’ Hills. Cali. 


POEMS Wanted for musical setting 
‘sen poem for “immediate ‘consideration 
nd. Free Rehyming Dictionary.” Wiciard 
[Bios." 40 Woods Bldg’. Chicago. 
pfONOPQEMS composed, Anthony Camp 
belly 'o Georme Swan’ River ‘Route 
Calttornss. 


‘OPERATE prodtable home business sll 
ing merchandise by" mail. Past” sellers 
Large profits, Powell Service, S113 Euclid, 
Cleveland 3. Ohio 


SONGWRITERS —Provect your sopus Get 
ie Zacts Mist. Pree booklet, attractive 
filer Bone Bervice, 331-J Went 4th. 3. X 


“RONG Entries open for publication, No 
eh ti 


Pive Star" Muste™ Masters, "ve 

Blas 

112 RADIOS, SUPPLIES © 
EQUIPMENT. 


‘TRARE Simple, Tubeless Batterviews, 


Distance-Getting’ Crystal Radios. Crystal 


mages, 
‘Money-back guaran: 


Aisiessons. 82 00 oj 


Wobarteetd “Box Petib. Prox Ohio. 
EE ig our ow a 
i 

ax "Service Full or pare time "Details 


free. Bilis, Box 203, Cedar Grove, ¥. 


START Mailorder Bookshop—Everything 
furnished; “publisher cooperation, 286 
brings booklet. exclusive setup, samples, 
fcting ideas, General Publicaitons, Or 


levels, 
‘by late. methods 
| eutat furnished 
Pree’ Bookiet. Gunmetal Oo.. Ave. E. De 
gater. tune, 

“BARN #126. Weekly at home 1 brim 
samples, “detain “Money back’ guarantee. 
Saas cis 

‘EXCLUSIVE wholehale weenoyi Ania 


spleen pre toe marie, es 
Gregor. "Tahoe Valiey 15: Callfornin 


ol mone akin 
Fue. "Bampl 


(LEARN Shell jewelry _Manafacturing. 
No tools or experience needed. Leas 


Eiiges Pearizing Golding, Dread, Lim 


fous methods 


rates $9 species of sea, 
Lasts hundreds of raw 


‘°f 


op Bie, Eee 
SR Re Re Bat os 
an 


“BUILD “Lougest” Crystal Radio far 
sure lins and Grou 3beAmotones Ra- 


“RAZOR io— Ns 

as Diane Sse, You need. nesaphones 

lewal Corps type $115. Send Cash Check 
‘Order. ‘Nicy, Supply Co, 


Walnut Se. Pia, 


Blavemone: Calirornta 


54 roputar science 


from 


Magazine, Alliance, Obto, 43th 
year. $1.00, “Three samples 286. 


isk ate Hale Reult gate 
on Welisian Rote 
Hapids hneiots 


press 


Painted ~Ubpaintea. "Rétah = Wnoleaaie 
Bite today for free “hformatton” Bing 


“DISTRIBUTOR, wanted. Nationally ad- 


rettised dine of chemical specialties. Nash 
EyRinsella Labs. "ao E Big Bend ond, 
irkwood 22 (St. Louis). Missotrl 


NEW! Make 3 Dimensional Pictures at 
home” ‘Instructions “and. materials. fut= 
ished, Particulare (vee. pixilated Picture 
Go. M2 S. Walker. Of! city € On 

EARN Up To sian. Moni; parlor full 
tune Keeping bogks for_smail ‘rms. Sim= 
plified ‘System Write Tax-Saver, System, 
Bepf'e: Pe Worth. Texan, 
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UNPAINTED. plagues, statues. novel- 
fies, “Variety of “designs free list.” Arbo 
Products, BI95'E. 7th. St. Paul, Minn. 


Prod., Box 372, Dayton, Obie = 


OPERATE Profitable Mail-order business, 
hite—Gallagher Publications. Box. e011, 
Kingsport. Tena. 


MAKE money casting new tine Met 
Latest 


HOW To Set Up and Rua A Mirror 
‘Shop! Resilver Mirrors. For Price write— 
John Sprinkle, 90. Marion. indiana. 

iG Money in Vending Machines— 
‘Smallest, capital ‘start brings “immediate 
profits” that bulld. permaseat prottable 
Business, Starting Instructions free. Becker 
Vendors, 108-P ‘Dewey. Brillion. “Wise 

‘COLOR Concrete with cheisicals. Make 
Hollywood style. pottery: “home or shop. 
‘Marbling, water-paints, 10c" brings ‘sam~ 
Bs, pictures. Holywood Cementzrat 8530 
Wonderlane 

*pOrrrAaLE 
yours. Details Free. Box 63-B, Station K. 
hutfalo 14. N. ¥. 


EXPENRITER “Repairing jnsiructions 
standard. typewriters. Webers'. Box I 
‘Canton. onto, 


Vallance. Art Products 
Cleveland’. Onto, 
INCORPORATE in Delaware Many ade 
vantages. Pree details. Corporation Fiscal 
Gompany. tac. Delaware Trust Buliioe 


1072 E. 70 Street, 


I, Meer at a 
Man, Grand Junction 1, Colorado, 


| OUR own Dusiness. Bronze Baby Shoes 


Make Droge castings. novelty castings, 

Higa marie, exible mots. Kee met 
iseasier. quicker. able, Pro 

Gucuye are Go." Debt ck Bos “ak, 


Seattle af Washington 

"PLAN? ié Profitable” wail order 
selling. New. different worksbook of idess 
fn thstruction for begiuners. aspirants. 
eiablished dealers, send quarter Tor copy 
Si lending mall order trade magazine ahd 


Getails wpecial free, ‘tubsctiption offer 
ational Publisning Co. 38¢ So. Broadway. 
Bulte 106-PS.- Los. Angeles. 13. 


pANFORMATION—Locating Articles and 
products 


‘(Wholesale) ete. Literature Bree. 
‘Chicaes 


BIG. Money etinn Bibby ao" Baby 
soe mia, ering fared: a 
se "succesiul' pian free" No-Co-Wo, ake 


Sana'a atornia. 
| FREE Premiums. wholesale catalogue. 


pub, 9, $1500 yearly selling by mall Ts 
Une Interest 
every monta, 


Plans, utah Tres Eden ef 
‘Greenmount, ‘Balti= 


[BRONZING and nealing Ga does! 


‘SYNTHETIC Latex with Neoprene base 
for making flexible molds! Quick drying! 
Safe! Por home. classroom, or industry! 


Quart $200. Gallon $5.95. Pull instruc 
Hons. Beginners booklet en molding and 
lester casting 5c. Plastercraft Supply 
Go. 1406 E. dird St.. Cleveland 3. Onto. 


for your own store ar factory. Stock ship- 
‘meng nut venders. ball gum venders. best 
‘Quality ball gum. Pree literature. Hawkins 


00s Howard, Palestine. Texas.” 


alarig with pres 
‘kare gobeription Mente 
Sos Bt. Rew 


Bole ‘aid Avenue "k" 


fal Enterprises’ free! Some offer ocea= 
Haast gi ork 


mail order biai- 


Socks, ‘ocking equipiment, suppites. Pias= 


es. Bos 1si¢, Boston 4 Mase 
‘START a clock shop wiille clock Fepalz= 


ing is booming Our eatytolearn homestudy | W 


gouge ith pict and. lustratcog 
feaches You how to. repute all. kinds of 

ects ogmation tree Howton Clock 
‘Shop. P.O. Box $0868. Houston 12, Texax 


TYPEWRITER | Repei urgentiy 
needed. Earn $40 to $80 weekly spare time. 
ow ‘to repair copewriters. Write for free 
{lormation, Howton ‘Typewriter Repair 
Service. P.O, Box sist, Houston 12, Texas. 


“NEW Tavention Opportunity exclusive 
aching rights Ping, 614 Tale, Dee 
on K pee ee ae 
200°; PROFITS running your own Pho- 
tography Business at home. Pree course 
shows you how. 10e covers mailing. Com 
Rereial Supplies, Box $4K. Boston 2. Mas 
DEALERS — Distributors — premium 
‘woods, Gem of Plastics consumed in 4urni= 
ture. Specialties Literature BS Furniture 
fand ‘Specialty Co.. 3833 Keystone. Zndiany 
‘polis, Indiana. 
NEW Batteries from old Junka Gard 
fot Details. 1. Wertz, Pekin, 1). ___ 
METALLIZING baby shoes makes you 
‘money! Learn this simple, proditable busi 
‘bess from Nationally recoguized authority, 
Get professional results with. professional 
“inow=ow"! Pree particulars, Joseph B. 
Kushner. Metal” Punishing Consultant. 
Stroudsburg. Penna 


“BADY Shoes preserved, Formulas, ine 
suructions, $1.00" Roveky Bromine Box 
j Hae Park 36, Mass 


Dept. 112. Hollywood 27, Cailtornin, 

METALIZE Baby Shoes, Correct Modern 
Method. Inicrmation, “Pree, Universal, 
Box 1 sre 


‘SALTED 
uaat Temunfted posites imple t= 
‘aul 91'00"danits 1901 Caiaiport ave, 


MAKE money—Silverine Mirror 
Ravihworm “Culture soe Brust Plat 
‘H'o0. “Universal, Box 1076-B. Peoria, I, 


ILORDER Beginners. Save money by 
subepaumcreee meen ae 
Ofer et ‘Jo West Washington St, 
th ome a F 
enn Woe 
eta ee 


Pi 
DOLL-repairing taught. Hieeest return 
on tmallest investment. Nominal fee. 
Focperen. a8 Heer Orand. Raps 


‘You surely Rust have Heard of 


‘opportunity’ 
Rinitea‘Ya"s, desniie number co write 
roday and Til tage care of everyining lor 
sou Dyer. 1035 Champa Denver. Cola, 


Valuable Ups ust published! 
| Beseriptive iterature Pree, Weikin & Go., 
‘Hillsboro 3. Ohi 


(DSIAG, Cartoon Booklets, Tillie & Max, 


‘Seles aH-¢ Wet nd 


“DEA Ment Les get topether and et 
some money out of ‘our ‘ideas. instead of 
Promises. James Corrubia, Lakewood. N. 3. 
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> | POPULAR SCIENCE OPPORTUNITIES K 


ce, Send $1 for details. Audex Co.. Bor 90, 
‘Kearney, Nebr 


“THERE'S Big Money In Junk.”* and re- 
pairing Car Batteries! Batteryman, Grand 
Sanezion, Colorado. 


NEED Chemists? Products duplicated? 
Formulas? Analyses? Consulting Selenti8e 
Company. Swarthmore. ‘Peansylvania. 


‘OPPORTUNITY —New York Worla Cap- 
Hal, publishes the most complete list of 
employment and business offerings in the 
World. Thousands of opportunities. Domes 
Ue sha’ Foreign. wader thousands of fist- 
Ings "from Melp-Wantted and. Business 
propositions to Favela Connections: Latest 
Publications Include current elvil service 
fests and data Complete only $1.00 Post 
ald. Gly Publications. 2781 Grand Con 
Course, ‘New York 88. New York 


8000 CONTRACT ookkeepers needed. 


‘Accountant. Deeatte. Als 

‘OPERATE newspaper clipping bureau— 
stendy-paying home business. Fascinating 
ecwriting work. Write. Chipping tastivute 
His-E. Portsmouth. Obio. 


“UPHOLSTER furniture price list of fab- 


BOOKKEEPING 1s “bie business. Op= 
‘ernie your own service, Our system is eom= 
‘powed of one printed self-explanatory “Op 
erations Sheet completed in less than oe 
hour each week, Gives complete bustvess 
Dpleture to your elients. Complete plan and 
Gxhubits,” $2.00. ames Arodaie. Lit‘ 
South Brondway. Rochester, stinn, 


EY MAKING 
OPPORTUNITIES 


ELITE Collection describes 137 money 
Toca, fall otder. Partie 
G0." i20-A Orand 8t., N.Y. 


331 TESTED, proves. money-making 
plans formulas” sourees of supply. Liter 
ture tree. James Boyle. 298 Mich. New 
Brunswick. 8. 2. 

MAKE Perfume. Make Money. Free book 
tel how. Lawson, 21 Joiner, Saint augus> 
Hine, Ploriga, 

“GET ahead fhancialip Gomplete Suc 
cess Course 43. shows how. ¢ lessons $1; 
‘details free. Satisfaction wiafanteed.. Re= 
Search Bookshop. 89 Raynor Street. Fre 
shor 


100 SINGLE ingredient formulas 356, 
Tes-Co. Box 109-80. Wilkes-Barre. Pa. 

FORMULAS. AU kinds Write Mf. B, Els 
bury. 717 Ne Dearborn, Chicago 10 


108 PLASTICS 


FREE Offer—"A Handbook of ‘Plastic 
Information.” Informative, profusely ile 
lustrated,. tion-technieal “booklet. "Thou: 
sands sold at Se. Gev yours Free, Write 
for details.” Barnett “Specialty Co, S108 
Houywood Biv. Hollywood 27, Cuil, 


PRIZE Contest Pans Reap Rich Re- 
wards. Enciove Je samp. National’ Can= 
test Bulletin, Bow 2685-8. Atiammt 31. Fla 

21 POPCORN. Candy Apple. ete, Formu- 
Ins. All matey-makers.. $1.05. "We can 
‘ebmi7 equipment “Goncesions Supply Go 
Dept. “B. Box 153 Sta. "B", Toledo. Ohio. 
tals furnished. "Praukiin Young.” River= 
head. 8. ¥. 

WIN money on contests adverticed im 
qrery magazine "and on. radio. General 
Contest” "Magazine, publisied " monthly, 
fives hundreds of tips, Lists current cons 
fesiS and' rule, Same 25 General Cote 
esis, To09-a Bast ‘bina 


“MONEY Making 


{fal Eterprises 
‘odd! Pacife. San Clemente, Califarnia. 


home—steady income— 
‘income Builders, 508-B, 
Moulywood 28, California, 
«$25 WEEKLY Working two hours daly. 
No canvassing of manutacturing. Lyet 
ie DAT Cleveland 1. Ohio 
START Your own, 
manulacturine novelties, plaques, Siatuaty, 
Freeietalog Witte Bing products 3 
Breseicis, Wea id 


tg MAKING baling’ ware device 
without null machinery ifom former top 
Driosity war material costing $1,501 Cua 


ally “io "ap 
Inc. 1ib1-a Sunayelde. Chicago 40. 
SEWING, Muchine Repuirwen mai Dit 


ieume Sart eigen shape 
8 poripaid. AMoaey Back Guat 


| DETECTIVES Hain Bie Money Experi 
nce unngeceaars Particulars treq. Wes 
her, Pai2s, West ath, N.Y. NY, 


eae 


“ELECTRIC Clocks are everywhere you 
4o, buildings, homes, parking-lots, factories, 


ists! Animal Shapes! Pinbacks! Rarrines! 
Gare ee 


‘hay Dizect). Paces. Box 


ree. Expect something 


| Rinstie! Suppiy  Co,, 26 
| Devt 


“MAKE money assembling out pre-fabri= 
ated plastic tite Sample Mit soc. Gata 
foe "free Patron: Bor ise, Station 3, 
“EDUCATIONAL Offer} Sample KI Gon: 
alsin odariess resin” accelerator. rubber 
‘old ibrleant, ayer plan all equipment 
Recessary to. make quick tastings in Tue 
[fous ‘Formaiint Complete with anstrue- 
tions and price Uist. $3.00° 0. Formalin, 
.atichiean. 
guid plastic, Clear, calor 
without "heat, 'imbedfovwers, tisect 
sins Saw, avi carve, Mantua! ‘ells tow. 
Ht 
uid Cantaiie. Gaste- 
ite: Dent. 24, Box 301, Kenworth Ih 
UPEASTIOS, ree List, Swiss Music Box 
nite #3 00"-New ‘Pletg 


PST. St. Lois 


‘PLEXIGLAS—Maak 
Bus 10% “Dontare 


METALLIZE plastica for profit] 
patticar. dae ne eer Pine 


MW, rd Bt, New York 


59 FORMULAS, PLANS, ETC. 
Jans also formulas 


TH MONEY-ma 
fof babe products 


uSHAZING Prats B Home operated ds- 
tunetive exclusive, artoGilt Bas 
hese," Wte for’ suarting' ideas. Valvice, 
Watba Minnesota 

AGENT or exchisive distributor Tor cia 
eter lanier" anufaciarer. SlacGreeor. 
‘Hahoe Valley 15: Calif 


5G roputar science 


F Wide a 
peo Stree astute” Mays Supp Tai 
ephens Kalamazoo #1. Miche” 

= tates Bet is. 


W laboratory “Supply Gatnloe of 
Chetsieais and. apparatus, Contains. over 


ei Serna 
guaigen, "S00. Gutine Gos" dot Ste 
Ghimpbeu Gaus 

LABORATORY Supplies At_Whalesale 
prices, Chemistry, Biology, Phyales Geole 
247, Catalogs Vine, Rational” Seienihe 
‘Company. Established 1908, 2204 W. Worth 
ves Chicago 

LOMGNOUS, Punts 3a abe, ae 
‘six colors Fairmount ‘Chethleal 0. 138 


“HANDBOOK for Chemical Bxy 
ere: Hundreds of experiments; 


CHEMICALS, Formulas, 
Catalog. Se. “Helett Products, 
Road. Plushing. N.Y, 


Apparatus. 
wise 16 


Lake city 6. Utah, 
Taboratory chemicals: 
prices. ‘Rush 0c for catalog. Cel-chem 
Laboratory” $3, 4208 Holland’ Dri 
Moines. Towa. 


HELP WANTED, 


EATING full line. Oil or Liquid Petro- 
eum ‘eases, Card for literature. Peerens 
Sales, Lincoln 6. Neb 

INTERESTED In South American And 
Foreign Employment? $1.00 brines 1047 
Copyrignted Foreign Service Directory list 
ing Oll. Aviation. Mining Construction, 
Manufacturing Firma with Foreign inter- 
ests, Hot Tips for Application. Global Re- 
Doris, 6417 Homewood avenue, Dept. P 
Hollywood 28, California. 


5 AGENTS WANTED 


GOOD Paying Business Silvering mir- 
rors, plating autoparts, reflectors, bicycles, 
‘bathroom fixtures, ete., By late method. No 
tanks. OF shop required. outfit furnished 
Free Booklet, Gunmetal Co., Ave. O. De 
ccatur, Titnala. 

‘PRE! Latest vue Opportunity Mag 
‘une, Salesman’s Guide. Inspiring, construc- 
ve, Shows Now to eam money selling for 
‘others or In your own business, Hundreds 
Dostwar opportunities, Send name and de- 


Opportunity 
‘Magazine, 620 N. Michigan. Dept. 18, Chi- 
cago I. 


‘SELL Personalized soap. Name on every 


cake. ideal for gifts. Get sample ofter. 
Dunbar Soap, New Brunswick, NJ 
LICK After-war layols; Start own busi 


ness; home, office.” Booklet describing 
“Collection st 127 Tester Plans” free. Elite 
Co. 220 Grand St.. New York. 


“BIG bargains for big profits. Over 100 
sensational values, Men's used sults $2.00, 
Pants aie, topcoats £1.25, Overcoats $2.00, 
‘Rioes 20. ‘Experience unnecessary. Free 
‘wholesale catalog. Superior, 1250-a Jeffer~ 
son, Chicago 1. . 

GREETING Card Agents: “Line Up 
with “Pines” for bigger, better and quicker 
Profits, Rush name, address on posteard 
today. Box 32, Plushing 6, . ¥. 


EARNING Less than $200 weekly? Boost 
iocome auchy "Fast celine Cluoie price 
‘metal moulding, menu covers, Every 
Hore, “restaurant buys, Pricing” Press, 
Dept. cx. 1M White St, New York. 
‘START Your Own Business on Our Cap- 
ial. Always Jour own boss, Hundreds 
erage $8,000 to $25,000 annual Sales. We 
Supply stocks, equipment on credit. 200, 
hhome’ necessities, Selling experience un- 
Becessary to start, Wonderful opportunity 
to own pleasant, profitable business backed 


GREETING Cards: Easy money. quick. 
Free literature tells allt Evers, ElmBurst, 
ny. 

53 FIRE Extinguisher sells wholesale of 
urect. “Pire-Killer”, 101 Franklin, Syra= 
pT 

AMAZING Leather or Plastic Buckeleas 
expanding watch Bracelets ft all watches: 
‘Retails $1.50. $25.00 daily easy, Particulars 
Pree. 2 samples 81,00. Safety-Watchstrap, 
‘3008. Tose 8-¥.C. 

AGENTS Wanted Tor our 
land coin operated amusement. games in 
every town and community. Sell to clubs 
Sand homes. or start a route. Webb Distrib: 
iting Co. Dept, P40, 6 So, Kedzie Ave., 
Chicago 12. Th. 

NEW! Different! Any pleture reproduced 
‘on our Beautiful Plastic Laminated ard= 
‘wood Plaques. Orders easy to. eet, YOUF 
Profits Big. Write quickly. Gotham Prod- 
Sets. Dept. A. Box 8427, Philadelphia 43, 
Penna. 


‘QUICK Profits selling Tull oF part time. 
individualized buckles. belts. cap badges, 
We ‘holders, uniform’ abirts. ‘caps. ties 
Chole of thousand emblems. sure repeat 
Orders. “Easy-selling outfit offer. Write 
Hook-Past Co. Dept. 14. Roanoke. Va. 


AGENTS—Excellent, repeating Profits, 
‘Opportunity establish own business. with, 
exclusive territory. Aaditive Iubricant. ‘Aus 
Tomotive. marine. aeronautical. industrial 
elds wide open, Write Kidder Ol Co, 
La Crome 8. Wise 

~ SENSATIONAL) Ne 
sity. Multi-purpose. Amazing convenience, 
Greater profits. "New-Way Meat Holder de 
Refrigerator Tray" Sample $2.95 Postpas 
Cox Enterprises: 601A. Vermont, 108 
‘Anueles 6. = 

INFORMATION—Locating Articles and 
rogucte (Wholesale) te Liveratare Free 


print Cards.” Write for samples. today, 
Howard P. Eilis, Dept. P8-8. Pitman. N. 


AGENTS—300% pront selling genuine | 


‘told window letters; stores and ofices. Pree 
amples, Metalic Letter Go. 437 8, Cark, 
feo. 


| SELL, Personal Toitia 
Belts, Buckles, 
3.08 erie V0 


‘0c PROFIT Each $1.00 Sale, Sell Posi- 
oofing. solution to housewives, 


ea apa time’ Helo 
Yotunt q 


Unigue sample offer. Northwest. Electr 
Co. Dept. B-43. Pukwana, 8. Dak. 


formulas Free.” Pormico 


se. Call strombure Caron’ Bictograph, 
Teletalk. Amplicall, and Bogan, wanted by 
United intercommunteation, Box 6138 
Norfolk 3. Va. 


Immediate delivery. Write. Casterline. 
iPS Sunnyside, Chicago 38. 1 
‘STATE Agency Tientmaser 
cigarette lighters Vale 
fep't5. Caltt 


iscovery. Master Glare. puts 
information. Bie comimlssions. 
set 7730 Harwood. 


MAZING 
vefllant glassine avi 


sample 
Master Glaze. Dept 
Milwaukee. Wise 
SILVER Plating Ej 
ith Sloth "Cleans. 
dae rubbing. 


MEROSENE took nove 4 burner Wa 7H, 
Fluorescent 2 ‘ight ‘Aitshen fixture iess 
Bulbs 6450, On| Burner 3 controls $128.00 


prices "FO... Essex Shop. 112. Washing 
fon Si. Neware 2. N. 3 

‘WE buy old type singer sewing mi 
chines. “your profit’ upto. $25.00. on each, 
‘rite’ for. Uterature, ‘Essex Shop, Td 
Washington ‘St. Newark 2. N. 3. 

SELL Ultra blue stock pe) te 


fished. Coureo. 3820-H Delmore. Cleve 
find’ Heights 21. Onto. 
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WOULD you pay 31% —Arst $350 made? 
CColor-illustfated book "505 Oda Success 
ful Enterprises” free! Proven! Work at 
home, office, Expect someting odd! Pas 
ifle.San Clemente, California 


GUARANTEED Money Making Sales Of- 
fer, Free Details. Men, Women. Write To 
day. Popular Products, 1472 Broadway. WY, 

AGENTS. Sell nest Food Products dic 
rect to homes, Successfully sold. for 25 
Sears. ‘Big profits. Powerful combination 


Titories open to Distributors. Mother Hub- 
bard Products Co.. 4139 Grand. Dept. PS: 
Chicare, 


ROTACUT Power Mower—906 00 net. 
Express Prepaid, Parm Products, M-2010, 


‘$13.50 PROFIT on every sale and pros 
ects’ galore! Drug’ stores. i 


you regular. 


‘automatic 
Income. No samples to buy or carry. Write 
{or Pree full information ana Pree seine 


equipment, afidwest. Scientine ‘Co. 1148 
Chicago Ave., Dept. 801. Chleago 22, 1 
‘MONEY in Mitr-Lite Puorescent Pix 


tures, ‘Be our Dizect Pactary Representa 
tive. Write American Hadionics. "Wilkes: 
Barre, vena, 


"REE! Big 32 page Bi x 11 magazine, 


ri 
tu 


Compare ‘ot 21-folder "Champion" 
sortment, ‘sells for $1. sent on approval, 


ho investment, Etching. Panoramas, Flo~ 


vee Samples of many extra-peont Lmpeint 
‘Work with a leader! Write today. 
'N-Brush Studios. Dept. 


Ei 
Pen PSe7, IBA 


CHRISTMAS Cards, Gilt Wrappines, 
Novelties, Personalized Papetries. aun. 


ibab Filth Street. Philadelpria 40. 


a EDUCATIONAL 
AND INSTRUCTIO: 


eaica 
onal books on all subjects bought, sold, 
Fented, “exchanged. ‘Satisfaction gaara: 
teed, Complete information and 100-pegc 
lustrated. bargain catalog. Freet Write= 
Nelson Company. Chicago 8. 

HAVE your own office! Many earn up 10 
{$5,000-813.000 ““Annuaily. » Learn credit: 
Scileetion 


Penta cout i teens pane 
eae ae : 
Wee bre thos Be Fes, Ras. 
ms 


WANT A Government Job? Start $1796- 
s00at year, Men-Women. Prepare New for 


x AUTHORS SERVICE 


~NEW Writers Needed. Nonfiction mate- 
rial demand is booming. Many magazine 
‘editors buy features and "flere from 
few writers, Our Earn As You Learn les 
sons ‘prepare you to meet thelt require 
‘ments: Experience unnecessary. Reasonable 
Brice. unexcelieg service, Details, sample 
Kessot tree on request. Use postestd, No 
obligation. Comfort Writer's Service, HORN 
Sth st. St. Lous 

T WANT New Writers to cash hundreds 
of checks for" $1 ‘to. $100, olfered each 
Month. The easlest way to’ write for pay. 
No" previous experience ‘necessary. Send 
for Pree details. No obligation, Saunders 
M, Cummings, 467-8 Tadependence Bia 
Goioraae. 3. Colo. 


23 BUSINESS SERVION 


‘TO Whom It May Concern: We will rep 
event you in all principal eltien of 
World. Hepresentatives wanted. Will send 
You ‘sssignments immediately. James W. 
Parley. Citizens Building. Cleveland 14. 0. 

GENERAL Engineering Service (o Busi 
nesses, stall manufacturers, fabricating 
‘concerns, individual enterprises. inthe 
feids of Mechanical, Electrical, Electronic 
Process, " Chemical. " Metallurgical wad 
| structural Rneimecring. Write “Engineers 

ita "Service" P.O. Bok #027, Youngs: 

town, Ohio, 


30 CARTOONING, SIGN PAINTING, 
| DRAWING AlDs 


foney With Ble 
‘A book everyone who likes to 
eae should nang, Free no obliga: 

nt 


Frome ti tts 


BE ‘A Pedopractor —Foot, Corvectionint 
Extenslon‘Deeree, Alaska Poot tnatiute 
‘Seat Alasea. 


‘ELE clip Cigarette Holders & 20 Alters. 
ALLE, Mig. Go.. Hartington. Nebr. 


9 MIGHGRADE SALESME! 


POCKET Pal: All-Purpose Cuiting Tool. 
ell deniers nickel placed model. 30¢ seller 
Sell advertisers imprinted ‘colored Pocket 
Pa 


Go. Box 625, St. Paul, Minn. 


TREMENDOUS pent-up demand for 
popular 1ow cost home product. Earn $2.50 
per hour taking orders spare time or full 
Hime. Pay daily. Pleasant work “Nowing 
to carry, demonstrate of deliver Weite 
Hampton House, 208 Main Street” North: 
ampton. Mass. 


‘ADVERTISING Wook Matches—World's 
largest direct selling Mtgr- of advertising 
Book Matches offers opportunity for profit 
fable year ‘round selling: Every business 
Drospeet, No Esp. needed to start; Pull or 
Dart time: Pactory service: Low prices {or 
‘high “quality; “Repeate: “Sales Kit Pur~ 
ished. Match Corp. of America. 2423-43 
W. 48th Place. Dept. N-9. Chicago 32 Ti. 


MANAGEMENT Engineering franchise 
available. Supervise salesmen. make sur= 
wey. Valuable training given. Sims fe As 
soelates: 120-848. La Salle. Chicago 2. 
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fine. in your 
phe stu 

Tmperial 
‘austin, 


ecius abd full inforsiation on request 
Hstmony school of Piano Tuning. Bow $85, 


3800 USED catespondence courses Gara 


tog’ 80 cents. Barbells—Courses, EO Stig. 
Einsfora. NY. 


Ti LANGUAGE OUTFITS 


oe 
eg gare 
pees pomp any eee Se 
frites otk" Locganobite beets st 
‘RCA Bidg., New York, Ci 7-0830, | 


| SERARN Shoscara_WFitine wt home in 
spare Time. Pgscinatine etme Benipess 
| ab'ur gw. Ne ecia skal needed Bee 
farcrmadlon. “ShePeood “pumiishieg ‘Cs 
| Bape tae evington th go 

‘complete alphabet pat= 
hoe e age cae ie 

120i, Mineoin, W, 


"EARN Money Bvenines. copying and di 
pilcating “comic cartootts tor advertisers 
Aaservice “Argyle (2-8). Wisconsin. 


CHALK TALK STUNTS 
(SHALE Talis, Laugh Produeina Pro- 
8.0%, lluitzated Catalog 106, Gas 

‘oot ala Osos, Wisconsin: 

| 136 TYPEWRITERS 
‘RECONDITIONED Typewriters Prine 
Devices, Omee Applies Supplies Bisiee 
nn 

{EINE Wie, 2 Sie; 3 Se. Deluxe Bap 

adburn. Nebr ekcoi 
RUBBER Stamps. Buy dlject (ron man- 


facturer ‘Literature tree, Lee-Vall Press, 
Box i242, ‘indlanapotls €, Tedana, 


pA EINES 405, Pads 356. Signatures €2.40, 
Print-Right.Wauwatoea, “Wise. 


110 PRINTING OUTFITS, SUPPLIES 


“PRINTOMATIC™ Seiffeeding Post Card 
Stencil Printing Duplicators $9.20 Up. 
‘Ofice Size Duplicators. Speedoprints, Tule 
on, Exceliographs $33.41 Up. Literature 
Pree, Pitssburgn ‘Typewriter Supply, 395 
WE Pourth Ave.. Pilisburgh 22. Pa. 


INVENTORS. For “Record of Inven- 
tion” form. contact Carl Aailer. ‘Regis 
tered Patent ‘Attorney. Woolworth Bulle 
ing. New York. 


©. A. Snow & Co—S.AT. Snow Bullé- 


PRINTING presses. (spe. supplies. Send 


| HOMIE Made Presses, Write Riegel, 1111 
Harrison, Philadelphia’ 24, Penna, 

“INEXPENSIVE home-made pris 
press. Details free, Novelty Shop. 10% 
ile’ Louisiana. 


MAKE Your Own Plastopiate printing 


WAND presses, jobbers, perforators. cut= 
‘eabinets, Lists 3e your needs? Levin~ 
soe. ‘Box 918. New York 8. 
PRINT Ai Home—-Send 100 for Cata- 
lofue Type. Preses, Supplies, Baenhard 
‘Columbia St. Newark @. Nd. 


109 PRINTING, MULTIGRAPH- 
ETC. 


PHOTO-Offeet, Printing. Multigraphing 
‘samples. free. Mango Printing Company 

‘South 20th. Newark 3./N. d. 
FREE Card Case with 1000 Business 
‘SP. 0. Wax 6 


‘SEND 10e Now. for out 36 pave price 
dist Refunded first order, MeCall 
(PSM), 1320 South 27th. Omaha. 

‘GUT Printing Costs: 1.000 ofset # 
printed. §3.08."8.000." $13.73: larger qual 
Rites feet; 48 hour vervice, samples. price 
Bsttree. ‘Fidelity Company, Parkersbare 
Tw. Va 


=u | 


Of Practice of the U.S. Patent Office ad- 
Vises unless an inventor is familiar with 
such muaiters—that he employ a compe- 
tent registered attorney of regutered agent 
Ss the value of patents cepends largely 
‘Ubon the skilful preparation of the speci- 
Beations. and claling. Write for further 
particulars as ‘to patent. protection and 
Drocedure and “invention Record” form at 
Suee No obligation. MeMorrow. Berman 


& Davidsoo. Registered Patent Attorney 
13-B. Vietor Building. Washington 1. D.C. 


"THE Inventor who believes he has « new 
fang useful invention, and needs advice. 
‘Mould consult competent rexistered Dai 
(tut attorney. Without obligation, write for 
au iutermation on Gow to secure Patents 
find “Tragemarka. RandoIbh a Beavers, 
Registered Patent Attorneys, “340-E Co: 
lumnbian Bldg, Weahington 1. D.C. 

“INVENTOR'S Guide" tree on request 
Frauk Lederman, Reeiserea Patent A- 


“INVENTORS: Avoid unnecessary. ex- 
pene, Write. for tree. Booklet explaining 
Row our Consulting nd Advisory Service 
CaO aasiat Jou ip Geriving greatest pron 


QUALITY Printing? Reasonable prices 
Srate requirements. Samples, Mero Prod- 
cts, 99 Morrison, ‘Punxsutawney. Penna. 

500 3% x 344 Gummed Labels $1.78. 40 
ord, limit. “sentthets Box "49, win 
|ENVELOPES 7, painted Gh thousand. 
9000 Lota. Michel. Hox 76. New York 18 


INVENTORS Guide free on request. 
yank Lederman, ‘enitiereg Patent A= 
194 Nassau St ork 1 8. 


| INVENTORS: Leara hox (0 protect your 
ivention, The United States Patent Oifice 


‘Of Invention” form will be forwarded upon 


Fequest without bl 
Obrien & Harvey, Jacobson Registered 
Patent Aitorneys. 728-G District National 
Building. Washington, D. ©. 


ton. Clarence A. 


PATENTED, Unpatented inventions pro- 
moved, (M. Joyce Humpluries, 1424 Land 
(tle, Palla 19, Penta 


INVENTORS—Patent Laws encourage 
the development of istentions. The Rules 
Gr*practioe of the U. B. Patent Ofice aa- 
Nisesrvuniess ah Inventor’ is fasniliar with 
Such matters-that he employ 1 competent 
torney oF registered agent. as 
Datents depends largely 
the sitiful preparation’ 


istered Patent Attorney® 
Taed! Victor Bullaing Washington EDC 
TORS: 


Feristered” patent aitorne 
Fepapsent phan ‘We maintain a staff of rere 
Steed patent attorner ready fo serve 30a 
in ‘the Randling of your patent matters. 
Special booklet “Patent Quige for the In: 
Yentor™ "containing -uetailed. anformation 
Concerning patent procedure with “Record 
Sr incention’ form will be forwaraed spon 
Sequeat without “obligation.” Clarence, & 
rien a Harvey. Jacobson. Registered 
Patent Attorneys. f2A-q District National 
Buulging Washington D.C. 
INVENTORS! Know what experia think? 
Be sure your invention will slick. Get ad- 
Vice of top engineers and sales analysts 
Complete engineering surveys snd market 
Nester Patented or unpatented ideas. Strict 


WE make inventors Working Models. im 
wood. plastic, metal. Willlam Olsen. 1007 
Bra ave. NC 


‘MAFE Money from your ideas. Write 
Graylana. 3312 Grace. Chicago, 

INVENTIONS —Wanted—Patenied, une 
patented. Cash. waiting! Financial assist- 
ance. ‘forming company. “Suite 
65-84. 120. La ‘Salle, Chicago 3. 
IDEA Men! Let's eet together and get 
some money out of our ideas instend af 
romises. James Corrubla, Lakewood. N. J. 


35 INVENTIONS WANTED 


TTNVENTIONS Promoted. Patented oF 
Unpatented, Write Adam Fisher Company, 
IaieaBoright,” St. Louis, Mo. 


free institute of American, 
Inventors, Dept. 30C. 1926 Eye 8t.. N.W., 
‘Washington 6, D.C. 


PATENTED. unpatented inventions 
wanted. We have tremendous tists of mane 
ulaeturers ‘who ‘may pay cash. royalties, 
Descriptive booklet free,” National Inven 
ion ‘Service. 1404 Mitchell Street, Oak= 


INVENTIONS Wanted... If your ihe 
vention is not protected by'a patent write 
{for copy of my double service plan of Pat= 
nt “application preparation and” Mine 
‘With patent office at low churges. payable, 
Six monthly instaitinents and how 1 assist 
inventors tm selling their inventions. My 
‘les contain manufacturer request for Ine 
Wentions covering S07 different: classiien= 
tions. Patent search with copies $6.00. In- 
Nention “record “details. free. Charles Tt 
Morton. Patent Broker. Established. 1919, 
Dept. Ti. 11 West 42nd Street, New York, 


‘WANTED: Practical Taventions by Mi 
lufseturers, Patented or Unpatented. John 
Die So. Dept. PS-7. Box 3213. 285 
Howard Ave, Bridgeport §, Conn, 


EARN Up To $2.000 year. inventing aime 
ple Items for special cash markets. Téeus 
‘only. “No patents. Mendrickson.  APRYIe 
(SB), Wisconsin 


oo PATENTS 
INVENTORS: Test the commercial value 
‘of your patented. or unpatented inven= 


Heda oe reer ef 
See a Baer 


Washington 6. D. ©, 

LL, sell your Pateat on Commi 

pani. fat Nive you Corbun 468 South 
es. 


a MANUFACTURING 


MODELS, small Jot ‘manufacture, 
metais, plastics, ete, Milburn, Burlington, 
Kentucky, 

‘A BRAND new patentee's service. Write 
fot information J and M Company, Bur 
Hogton 2. Kentucky: 

MANUFACTURE Paints. your garage 
factory free information, Tadustriat Chem= 

‘eons 


is Tdae ‘coun. Kenan. W: 


HIGHEST Roralties and can tor your 
inventions when ™e market them. 
Particulars ‘without obligation. Universal 

fas Lexington Ave. New 


“INVENTORS: You save up to 300%, 
ent searcher direct. 


Patent Searcher. 100-8 Albee Bldg, Wash 
Brion DC 


7 MODELS, MODEL SUPPLIES 
Tilustrated Catalog 
‘Railroad 


MODEL Ship Builders! are you looking 
fof authentic, precision ship models? Send 
fo Fichly ilhistrated fully descriptive eats 
‘Bogue in fll coor of Zamous shine of a 

Seas cig Helesite ache service Ing. 
| Dept. -3i, Malestte. Long Island, Ne. 
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HIP and Yacht model stings: blue- | 
prints, sead 25e for iliustrated catalog No. 
20—Liiting hundreds of Items. AJ. Fisher, 
1002-2 Etowah Ave,. Royal Gak. itleh. 

BUILD Model Ships, Raliroads, Cstalog 
Woe, Ideal, 21 West” Ietn Strset, New 
York 11.'N. ¥. 

MODEL, Rail News, illustrated. for 
Lionel. Gibert and ail seale “rallrosders™ 
Sample copy Se; free with “Preignt Car 


Design Maual.” for $1.00, ‘Train Shop, 


KNOCKDOWN Cedar Chest Lumber Yeu 
eers Pree Price List. Giles-Kenail, Box 
435. Muntavilie Alabams. 

$0 FROM square Poot Piywood Jigsaw 


aromsary: Write, Woodarts 48. Brige= 


(8 BLUEPRINTS AND PLANS 


HES Brond. Provicence }. 1 


AUTOMATIC tinier switeh for Radio. 
Lights Plans. $1.00. Breese. 77 Williazos 


Pst, 


10. aid 


SHIP Model Kits and Pittines 
ggrenleeg stock in Nw England 


‘tha Price, lst 
The." 290 State 


Jood Generous Supply $1.00 
Brice List Pree” Saniader, Manitowse, Wie 
7A MOLDS AND MOI 

53 MATERIALS 
RED Sea Mowing Comp 
ate Base! Guaranteed’ Mad 


ie Genre Se ae 
IBS oat ASS Pa 


i000. Pree 
Dowels, 
Pree Sample 
Secksonie 


UID Marble. pias, marble. pina 
tert Tragee “your "en Unirrel, se 
Siew" Peoria th 

HOME CRAPTSME: 


5 


Cee ad 
ee 


‘EXPERIMENTERS! Thlerested in Elec 
teleal Mechanical devicen {vor war sar 
BNR? Lat Free. Siete, Box 18” Station 
Buffalo, N.Y. 


LEATHER designs for Tool 
ing. Ten handbags. eat, 


More Tracine’ detien Transfers’ Lampets 
Anerafta. Box 8. Culver Guy, Call 


G0 roputar science 


POWER your lawnmower. Electrically or 
gasoline engine. Either blan $1.00. Zander 
42136 Berkley Place. South Bend 16. Ind, 
e 


‘ater! ‘bullt—iow coat. Pacts 
Free. Solar Water Co.. Box 179. Dept ©. 
Coral Gables. Pia. 


‘SENSATIONAL New Ride Kids Love 7 
Easy to bulld. Prints $2.00. Teeterswing 
Co. Box 343. Royal Oak. Mich 


NERD Shop, Farm | Machines? — Build 


| peRATOR and look Repairing —couieie 
practical course in modern horologs, 
Mustrated  self-instruction leswons,” Just 
gat! Low price, Fascinating 100-page ile 
Tustrated catalog " Free! Write--Nelson, 
Company. Dept. 3-01, chicago 5. 


15e for copy at new July Issue, Dean Watch 
o., 146 Nassau St. New York 7. WY. 

WATCH and clock repairing inereasiny 
complete home ‘study’ course with draw: 
‘ngs and pictures. Information tree. Hous. 
{ton Caronometer and Watch Oo.. P.O. Box 
11408 Houston 12, Texas. 


3 OLD GOLD, WATCHES, BTC. 


on Tiree: Rose Smelting Co. 28-¥ East 
Maaison, Chi 


| MANUFACTURE costume jeveliy 
home for prot, hobby, therapy. Pres 
iy" catuloge 


“Lowest Prices, 
Toe Nassau “Street, New 


END dime for Cameo Samples ineluded 
Rhinestone and Pindings Pricelist, Perry 
Metros, 34-37 100 Stu. Corvna, NY. 


poUNPOLISMED seconds of $5.00 pipes 182 
Postpaid. “Literature free Carvapl 
Betawr Dixie. Hamilton, ‘Ohio. 


‘BUILD Your House as « Hobby.” Save 

$0%. No rent. No Mortgage 24 page book: 

Grawings instructions oh how "to 

Dulid” $1.00. GC. Lightfoot. Givi! Enel 
bere. Bucks’ Co 


‘seml-paeumatie puncture 
Bre fig. for Wee te or se aalee 
Foc cach, ‘or, si0.00' tof a sett “four, 


(Searee, out-of-print 
lunusual books.) Quiekiy supplied. Rend 
ants. Cilfton, Box 1377 "PEM. Beverly 
His. cau 


‘eit-insiraction educa 
subjects bought sold, 
feated. exchanged: Satisfaction guarsitsod 
Complete information and 100spaue ites 
{Gated bargain catalog Pree! Write Nels, 
Company, Chicago 8. 


CMO ne ay a 
EL Seb Na 
a8 amis 


yl POPULAR SCIENCE OPPORTUNITIES 


SIX Revealing Art Photographs—Un~ 
getouchea! $1.00. Box =600-W. Westhela 
New Jervey 

LEATHER Jackets scientifically cleaned 


Fevfinished by experts. 33, 
Wm A. Reed Co. 


75 plus Express 


Boe Bats eh 3 


MEXICAN-Aztec Peatherwork ‘Tropical 
Bird Picture Cards. Samples. 25e.  Mext~ 
Gan Products. 128 N. Main, Tulsa 3. Okla 


50 ART Model Studies on 16mm Fim. 
Actual Photos for Artiste and Photce- 
Faphers. $1.98 Postpaid. Pree Plastic View= 
Art Va Co. Box 112. Audubon Station 
| NewYork 22.8. '¥. 

SAVE on Surplus. Government Surplus 
available for icimediate delivery. Not bec= 
essary to bie. Send for free listings. Sem— 


| tak Company. Due, Be 


GET Kote OF Mall: Name Listed Taree 
Directories 25e. Harvey Teepe 


Tee leas thes br tee i 
Widths AA'to EEE. Finest Quality, mod= 
erate price. Free Circulars. Write Mingsize 
158."nrockton. Nasa 


“ART Photos of Beautiful Hollywood 
mogels 4 x58 for $1.00, 32—83.0 Pre~ 
ald, Visual’ Slides, 1269 ‘Broadway, New 
York 

NUDIST Publications—Uilutrated. Par 
leurs scamp, Ray. Box S31-A~ Waters 


112K anyone! Get the most per 
fect, enuily learned, modern "setentine 
course of "Genuine ' Hypnotism’ ia. the 
‘world, Pully ustrated. Only $1.00, Money 


back guarantee.” Fowler ox 1284, Bose 
ton 4. Massachusetts. 
FREE catalog pocket tricks, magic. 


testes Ser araten_ seroti Fe 


HRTISTIC Pin-Up Gurl Photos, 
1/00. Wilkins. 417 Til, Londen, Canads. 


ART Photos! Spicy; sample 80, 3 for 
$400, sanalige, nouce i. Bow #96: Bent. P, 


literature how to 


Box Units, Cholee of elas 
‘waltz. popular. “Already” to ‘install. 
95 euch. Postpaid when eash with order, 
Tnfermacion “on "request 

Cou. Box 1201. Pall Tver. Mass 


NETEGLO, non-potwonous luminous Gold 


and Silver Paint adds worlds of fun safely 
$00" Manor 


Complete. kit. 
tate Grove. 


‘UNUSUAL 
102. Modern, Box 2: Kew York 2. 


pUNPAINTED wall plagues. Pree ist 
Franks. "st. St Paul. Minn. 
aURGLAR ‘Alarm for Stores and Home 
$27.80 0S" only. Automatic, Alarm ‘Co. 
$842 Audubon Deira Be Metts 
otTTY, Only Siem 
caly "$4.00. 
‘Stor Milonga 
MEN'S Fine used suity, Good condition 
et erculae “Camptell Boyne. Box 84, 
Lexieton: Kentucky, 
SQUARE Dance insirvetjons”calig. Titus 


4518 Cot 


Tit. 


Day st ann 


gee Sree Wagotia a Bos 
Supls dow sTeping tags aylcs 
ten bee Tat sonsre dans * 


SSIN’ seattie s Wash. 
SHOES—Gave 207. For Ente Buy 
bay direct; save fetailer’s profit. Send for 
Free Caiaioe™-Sutton ‘Shoe Co.” Dept. B. 
SESution St. Baltimore: Ma 
HANDMADE genuine leather Tink Belle 
in black” brown. tat or assorted. colors 
7.80. W. Patterton. 875 Franklin Aven. 
iuinbua 8. Olio. 
MAKE —Sel_Arijicial Hongy_ 4100S 
summerville. Hazel. Butler. Pena 


‘had 100 farm uses. Fine 


Seine ovelty | 


ferent samples | 


‘urt-photos for | 


WOUSEHOLDER'S hardware kit 


FOR THE HOME 


INSULATE your own home “yoursel 
Complete Plans ~ tlustrations — Instrue~ 
tions $1.00. "Money-back. guarantee. De- 
tills Pree. Fuel Saving Service. P.O, Bax 

PS. Canton. Ohio 

SAVE your life and property with Fire 
Detector. 4 for $1.98." Automatic Alarm 
(00.1 $042 Audubon. Detroit 24. Michigan, 


tor PERSONAL 


SOUTHERN California Postcards 10 for 
ase. You stamp. address. return. We re- 
mail, Fords. 6008 “Terrace Drive, Los An= 
Seles 42. Calf 

BORROW By Mail. Loans $90.00 t 
$200.00 to employed ‘men und. women, 
Easy. quick. Completely private. conficen- 
tial)” No ‘endorsers. “Repay in convenient 
monthly payments. Details Free in plals 
envelope, "Write State Finance ‘Company. 
322" Davidson Bldg... Dept. P18, Sioux 
Gity 3.'Towa. 

FOOL Your Friends. Preiend you are 
vacationing ia the iand of the Sky the 
Signs of the world, 2 cards 25¢. 1061.00 


tomney. 1300 Arizona St Bl Paso. Teste 

_"WANT to intervene in the political sid 
‘religious reform of the world? Write to me: 
‘Alicio Garcitoral, Calle 4 No. 207 entre 
Thy’ Linea, Vedado, ‘Habans 


WINE with « wallop. Inexpensive, Most 
sublime ever tasted. Pormsla $1.00" AyGel 
{Go.. Box i Pasadena’ 3. Calfornia. 

ARTIST'S Placuos, Gorerou models fa 
tantalizing. breath-taking poses Set" 
lctures #100. Baker Service, ox Ies0, 
Gleveland’ 6. Onio 

‘BUY Vitamins Direc 
money Back Guarana 
Potcardtatoukn 


peg, Products, 


eae ‘Savings, 
th year! 
‘White "Bent 


PSORIASIS SuMlerers: Maa everything 
failed to bring even temporary rele! trom 
scales, ‘lesions ‘and ltehing? Thea. write 
today for Pree important inf 


“RUPTURED? Positive comfort. no un- 
derstraps, no steel, no elastic. Write Smith 
Manuiseturing Co. Preston, Ontari 

© HOW Would Yoa Like To Power Charm? 
India's mystic “secret will do the. trick 
Send S0¢ today and start instantly. Irving 
Glowson. 18 Maple Street. Waterbury. 


Fepresentations, "undertaken, 


‘easonable. All 
‘william Merinan, 


| Srensenes. 
x 


Fea congenial 
| id'prosaway. Ww. ¥. 

| PSYCHOANALYZE Yourseli_ with wien- 

tude teste, vabewers. explanations 200. 

He cfietig" Wonthesd ew deer" 

eterans. Disabled. Un- 

‘of Healing. Columbia 


employed Temph 
So" Tadiane 


| gE embarrassed i, falling hair or Bald: 
goss rite tae “Wineom, QE The Navaian 


No Drags. Zax “Tom Jotnon, Box 
‘Axtee. New Mexico 

FRETEND visiting Alaska Letters aif 
maied abe each. i. “Lanier. Fairbanks 


‘GAN Faith Heal’ Read “iow i Overcame 
‘4 Dreaded Disease.” Send $1.00 to Laura 
fur" 86. Box Sia Newark ® 3 


"920/00. maney 
Eaboratorica 0s Pest 


SSEAgTTUL Ohms Of Parr 
wPHorar Bitand Wane we 
‘BIBLE Lessons 250, Bulletin. Box 67, 
ata gutiehar are 
aSEeLE tie Re AE 
Pc 
ae ey 


ADVICE 
ROVCHOANALYZE Yourselt with wcen 
ons 


34 WORDS in 64 Weeklies $6.96, 3. Dai= 
elt, 730 Hays, Jeckson, Tent, 

INCH Display Advertisement Mallafder 
world. year #24. Wood's Popular Services, 


tv 
Adluntic Citys New Jersey. 
66 HANDWRITING ANALYSIS 


~ CERTIFIED Grapho- Analyst will ane 
your script. State age, ce and. entione 
$200. “Otty “King: 240" selma Aves 
Younestown 4. Obie, 


aie, Falling? Danarat Wee OT | ~ anal ver Handing fr Prati Con: 
cnologht, Hu betiestrect Phuupeburg RD, | pitt Uta pane Gaaamologine MoMRTS 
MATRIMONIAL. Sue Tac ~hiladelphia_ 

Sed Sr es EO Beem: | Sy CONSULTING ENGINEERS 


QUANTITATIVE analyses. Metals. Wi 
ter Textiles, Accurate Routine Determina: 
Hon "$1.00—~tadustriat "Luboratories. 123, 
Beaver, Albany. 7. New York. Anal 

Reagente” Stadard Solutions availa 


43 DRAFTING INSTRUMENTS: 
~SAVE on drafting materials, Free cia 


toe, Draftsmen's ‘Supply Go. 32 North 
Weiss, Chteago 6. 
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129 TATTOOING SUPPLIES 


“TATTOOING Ouifis—ene: 
Ctreulars Pree, Write, eis, 
Rockford, Limots 


119_ SCIENTIFIC EQUIPMENT 
NEUROTIC suffering. make apps 


eneaply printed forms $2.10. artisan, 
shiadrist. 281 EME. Watertown. N.Y. 


‘Experiinental sclence manuals & kits. Send 
for list. Queens Experimental Company. 
25c12 Steinway Street. Long Island City 
iN y. 


aA 


CANDY MAKING 


‘MEN— Women— “Everybody Likes Candy”. 
Learn to manufacture professionally at 


ALNICO Magnets, Twelve, plus 109 exper- | 
iments. £3.00. Experiments. 25e. Powerful 
Dise Magnets. Pair $200. Aflcro Switches. | 
Y20V. 0A. $1.00. Eljay. Box 801. Newark 
EN. 


MAGNETS. Alnico—Pree Uist Terry 
Sales Company. 3726 South Detroit Avenue. 
Toledo §. Ohio. 


18 TREASURE FINDERS 


MT-SCOPE Metal Locator fully guaran 
teed and unsurpassed in eficiency. Time 
Dayiment. plan, trade-in and. accessories 
Pree literature. Fisher ‘Research Labora 
tory, Ine,, Palo’ Alto, Calif, 


DETECTIVE training. Department store 
work, shoplifters, ete. Also general detecr 
live ‘procedure. “Thirty” years diversified 


INFORMATION © 

INFORMATION Locating Articles and 
Products (Wholesale) ete. Literature Pree 
National. 3337 So, Moyne. Chicago 0 
NAME LISTS 


MAILING Tat 


9s 
Freak 1947 


METAL Detectors. The Very Latest ir= 
cult. Pree Literatare. Hedgen aetal De. 
feetors ‘North "Homewood Avenue, 
Pittsburgh 8. Penna, 


Gorain tune Digs way. Ae each. sata 
Muaranteed. Cash with order, Eugene W! 
ams. Woodwork and Novelties, East Jac 
son. Delphos. Ohio, 

Pi ‘Gum—ise: 

aahognny, Ouk--20e; 3" Birch 20e. Prices 
Der aquare foot. Panels Maximum 3 aq. ft 
Boeclty mporoximate size. Pinewood. P. O. 
Box. zixhart, Indiana, 


on MAGNI 


— PERFORM 
nico 


aioo megs Shits Teg Pounds 
00 ive ame a, 
Ma'tyrich. Box 


‘SEEK Buried Treasure. Methods. myster- 
tes. devices explained. Circulars free. Cen- 
tury” Press. Box 1s1-D. Glen. Ellyn. Il 


1 BOOK MATCHES 


YOUR own personalized Matches. 50 
Metallic covers each” with your name 
VIO. Morey. 1-4 Somerset, ‘Springneld 
8. Mass 


2 DETECTIVES 


DETEOTI 
service: 18110. N: Rent, Chleago 301i, 
BE A Detective—Send for price-list of 


perience unnecessary. 
Bolas West seth. © 


‘COLLECT colorful Army Patches, Plc 
tures, Price and sample patch only 106, 
Insignia Mart, 103 Broadway, N.Y. 


‘MILITARY INSIGNIA 


Buk. 


Sissies, Hobbyruild, 636, Weat 220d 


FREE: German War Relics; Send ie for 
prices of captured foreign medals. das 
Uniforms, and receive four German Ration 
Stamps free, Hobbreuild, 8-35: West 22nd 


| 


Heading 
Enclosed is $.. 
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60 


If You Sell A Product or Service To Men, Use This Easy Means To Get More Sales 


CASH WITH ORDER 


CLASSIFIED ADVERTISING ORDER 
Popular Science Monthly * 


Please insert the ad below in your. 


353 Fourth Aven 


ai ae] 


USE THIS ORDER FORM TO INCREASE YOUR MAIL ORDER BUSINESS 
LOOK AT THESE LOW RATES 


Per Word, Per Insertion 
ne SPACE—$3.60 Per Line. 
jum Ad—10 Words—$6.00 


sm 


we * New York 


sue. 


———————— 
HOW TO SAVE MONEY ON 


Home Kepain] 


You can save up to 50% on 
househol have 


TINKERING | fees 
ws TOOLS 


HiSiBERiS” gt 
Se dak cae ba 
jiaue nd oie 
eae" tea a 


‘TOOLS 


yFovements around the home! 

Rever before has so 

information 
grammed into one ‘big cloth-bound volume to sell for only 
S140""Books of similar size usually sell for $2.50 or more! 


SEND NO MONEY NOW! 

mall coupon below and tran only $1.49 plu 

For this ‘etuxe edition. if. after 40 any 

examination, you, wish to return book for amy" reason, Wwe 
Will gindly. fedund ‘every’ ‘cent you paid 


Complete 


“ELECTRIC 
EYE" 


Photo-electric Relay 
with 1001 Uses 


wert 
This electronic device, packaged. com- 
jug in. 


plete and ready to pl .. Electric 
and electronic hobbyists will find it 
fascinating and useful. Factory engi-  g49.75 
neers will find many applications for it. 

The photo-electric relay is designed to close or 
Ben electric circuits upon the breaking of the 


he 3 
MaVicn the unfailing accuracy of the ‘Electric 
Eye” the contact relay can be made to operate @ 
magnetic counter, solenoid, magnetic motor 
starter, indicating lights and numerous other uses, 
‘Youcan buy this perfected device with confidence, 
Behind it is the experience and “know how" of 
RIPLEY, one of America’s leaders in electronics. 
1 Peyates on 110 oF 220 Volts, 60 cy. A.C. Output 
|, 3amps. For additional information write to: 


| 

1 oe 

|| [Ripley 

! RIPLEY COMPANY, INC, 

| 11 West 42nd Street, New York 17, N.Y. 

7 ra restr. wa pr pve. fone med wari)" | | Pioneer in the development of electronic devices 
ELGIN' = e 4 
HOW TO BUILD YOUR OWN [ier STOP 

JEWEL 


CABIN OR BUNGALOW! 


everthing you want 10 now 
how to build wal 


Barages ‘doors, 
+. » for building fireplaces, chimneys 
‘and even for iastalling plumbing! Coscs only $1.98! 


SEND NO MONEY 
Examine this big yolume at o 
‘expense! Order today? On deli 
Ey depos "oniy $1.58 plus 4 
Genes postage with postman—or 
$2.48 for handsomely bound 
Luxe edition. If after 7 days" 
free trial you aren't delighted, 
reruen it for refund. 


for cuttin 


POPULAR SCIENCE Publishing Co., Dept. 778 
353 Fourth Avenue, New York 10, W. Y. 
Send "How to Build Cabins" io edition checked 

[i DeLuxe Edition $2.48) Regular Edition $1.98 

Twill pay postman price plus Sostage, If not delighted. T may 
Feturn book within 7 eave for full rotund: 


Zone. State 
ClCneck here if vou send payment with order, and we Wi 
Say all shipping testa, Same return priviices 


WATCH 


U.S. Gov't, 
Surplus 


ORIGINAL 


savisraction | 
GUARANTEED. | 


STARK’S | 


509 S. State | 
chicare 5.1! 
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lance of RCA Victor Globe Trotter portable radion, 


She shall have music wherever she goes! 


ithan RCA Victor 
Globe Trotter ble radio you'll 
enjoy unusual richness and clarity 
of tone—volume enough for outdoor 
dancing—made possible through 
tiny tubes. 


jature tubes save valuable 
space in small radios—space that 
can be used for larger and better 
loudspeakers and for longer lasting, 
radio-engineered RCA batteries. 


‘These miniature tubes were de- 
veloped by RCA Laboratories—a 
world center of radio and electronic 
research—and long a leader in de- 
velopment of electron tubes, 


aboratories, the san 
dvancement that r 
sulted in these improved tubes, keep 
all RCA products and services at 
the top in their particular fields. 

a product bearing 
‘or RCA Victor— 


When you b 
the name R 


-phonograph, a radio tube 
or phonograph record—you get one 
of the finest products of its kind 
science has yet achieved. 
Victrola" T.M. Reg. U.S. Pot. OF. 
Radio Corporation of America, RCA Build- 
it, Radio City, New York 20. Listen to 
'RCA Victor Shove, Sundays, 2:00 P.M. 
Eastern Daylight Saving Time, over NBC. 


2 


RCA Vietor “Globe 
erates on AC, T 
(2) RCA Vietor “Escort” has a 
tery you can recharge from any 
‘ric outlet. (3) RCA Victor 
re”—less than 644 in, talll 


RADIO CORPORATION of AMERICA 
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Silicone On The Job. « tice,asatvia 


onto glass insulators, it breaks water into beads, preventing the formation 
of a film that would conduct electricity. Silicone compounds are made of 
ingredients similar to sand and natural gas. Although not new, they have 
only recently been put to work making rubber stand greater heat, giving 
more life to petroleum greases at extreme temperatures, floating trout and 
bass flies high on the water so as to fool the smartest fish. 
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Our Big Ditch is a dangerous 


world; 
here are three proposed ways 
to make it safe and efficient. 


bottleneck in a nerv: 


New Plans tor Panama 


By Stephen L. Freeland 


HE Panama Canal 
important waterway 


the most dangerous 
in the world today, 


provement of the Canal 
Air Age and the untold possi 
energy have increased, if anything, our 
dependence on the Navy and salt-water 
shipping. 

Congress, with surprisingly little fanfare, 
has been alert to the need for a Canal big 
enough and safe enough for any ship to 
pass through quickly any time. Late in 
1945 it passed a law calling for a complete 
review of the entire problem, and_ last 
March it sent a special subcommittee to the 
Isthmus on a tour of inspection. Due for 
debate before the end of this year, the 
problem revolves around three possible 
schemes: the Sea Level plan, the Third 
Locks project and the Terminal Lake plan. 

The best way to understand what these 
three plans mean is to take a trip through 
the Big Ditch. For the happy tourist, this 
is a joy ride through exotic scenery. For the 
engineer, it is a demonstration of one of the 
world’s greatest pieces of hydraulic ma- 
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chinery. But for the pilot, it is a nerve- 
tingling, spine-chilling duel with disaster 
from start to finish, with good luck helping 
good management more times than he 
would care to count. 

A pilot's picture of the Canal varies some- 
what with the ship he’s handling—from a 
yacht to a battleship. Perhaps the trickiest 
are twin-screw vessels with a single rudder 
amidships. These, in pilot’s language, are 
“cranky,” slow to answer the helm. Ore 
ships and old tankers are notoriously shifty. 


They Have to Fit 


Our Navy's capital ships are considered 
“good handlers,” but their sheer size is 
problem enough. Shoving a battlewagon 
safely into a lock chamber is a little like 
getting a base drum into a telephone booth 
on the dead run-i to be right first try. 
An Essex class carrier, for instance, slides 
into 110-foot-wide locks with only nine 
small inches to spare on either side. The 
little electric locomotives, called “mules,” 
that run along the lock walls can do little 
but hold lines steady on such big vessels; 
the ships enter the locks and stop under 
their own power, guided by the “mules.” 
The pilot who takes a ship. through the 
Canal from the Pacific to the Caribbean calls 
it a “northbound transit.” He picks up the 
ship at sea, then guides her along a straight, 


U.S.S. Bunker Hill has only inches to spare in 
the first of Gatun Locks. Bigger Midway class 


narrow channel into Balboa Harbor. Here, 
if it is night during the rainy season, he 
probably has to wait. Fog in Gaillard Cut, 
so thick he can’t see the fo'c’sle from the 
wheelhouse, is the usual occurrence—rolling 
in sometime after 9 p.m., clearing off about 
8:30 a.m. about 110 nights a year. 

In the dry season, however, he may be 
permitted to take his ship right on through. 
Passing out of Balboa Harbor, he enters 
another narrow channel between low, hum- 
mocky hills and steams toward Miraflores 
Locks. Before he ever gets there he notices 
a difference in the way his ship reacts; she 
gets slower and slower in answering the 
helm as the water gradually gets shallower 
until it reaches 45 feet, which is the Canal’s 
controlling depth. 

Miraflores Locks are his first real hurdle— 
a jump of 54 feet in two steps. Remember- 
ing that one in three of the Canal’s acci- 
dents happens at the locks, he approaches 
cautiously. But he can’t be too cautious, 
because he has to keep steerageway. If the 
ship is not moving fast enough to make the 
rudder bite the water, a gust of wind or the 
tidal current can take command and smash 
his ship against the lock wing. 


The Ditch’s Bottleneck 

Safely through the first set of locks, the 
pilot crosses Miraflores Lake, a mile-wide 
marsh with a channel through it, and comes 


carriers are too big to squeeze through, have 
to make an 8,000-mile detour around the Horn. 


to Pedro Miguel, the bottleneck of the 
Canal. One set of locks (1,000 feet long, 
110 feet wide and 45 feet deep at the sills— 
the present standard size for the Canal) 
waits to raise him another 31 feet to summit 
level. 

Here the pilot is confronted with more 
unhappy memories. He can recall how ships 
suddenly went aground, although both lead 
line and chart showed plenty of water, The 
entrance to the locks had silted up, and the 
lead had simply sunk itito the ooze. The 
problem has been fairly well licked now by 
huge suction dredges, but still there is no 
safe place for a ship to wait. 


Compound Hazards 


Beyond Pedro Miguel, the pilot takes his 
ship into the nastiest stretch of water in the 
whole transit, the famous Gaillard (formerly 
Culebra) Cut—seven miles of cold danger 
knifing through the Continental Divide. He 
can see plenty of reminders of accidents, 
and he recalls statistics: Out of 50 recorded 
collisions in the Big Ditch, 26 happened 
along here, as did 54 of 110 accidents caused 
by steering-gear failure. Twenty-one out of 
70 groundings took place in the Cut, and 
nine of them resulted in sinkings as com- 
pared to four elsewhere. 

Three factors combine to make the Cut 
dangerous: It is narrow—300 feet wide at 
the toe of the slope; it is restricted, so dis- 
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flores Locks are a glove-tight fit for the 
Missouri. The slightest miscalculation 

can jam a battieship in a lock, like a brok 

cork, tying up traffic until it's pried loose. 


placed water can’t spread out; and its sides 
are steep—10 feet vertical to one horizontal, 
Put together, these three conditions mean 
that whenever a ship starts to yaw, or swing 
off course, her stern is liable to be drawn to- 
ward the near bank by what the pilots call 
“bank suction.” 

‘And there's plenty of reason for yawing 
in the Cut. Every time the Pedro Miguel 
Locks draw water, a three-foot wall of water 
is sent boring through the Cut at 36.4 feet 
per second—almost 25 miles an hour. 


Going Gets Easier 


Out of the Cut at last, the pilot dares to 
relax a little as he enters Gatun Lake 
through Gamboa Reach. Here, although the 
water may drop t a mere 42-foot depth 
during the dry season. at least bank suction 
is lessened because the banks themselves are 
lower and the water has a chance to spread 
out. Furthermore, the bottom is soft mud. 
The lake itself is 168 square miles, dotted 
with tiny islands full of bright tropical birds. 
The channel through it is almost 24 miles 
long, ending up at a broad anchorage lead- 
ing to Gatun Locks. 

The Locks themselves let a ship down 
from the summit level in a continuous three- 
step operation. From the bottom there is a 
run of almost seven miles across Limon Bay 


10 rorutar science 


past Cristobal and Colon out into the Carib- 
bean, where the pilot turns the ship over to 
its captain again. 

All the plans for improving the Canal 
take the pilot's problems into account, 
though they solve them in different ways. 
All of them incorporate, of necessity, some 
of the same ideas, and all have their merits 
and their disadvantages. 

The oldest plan calls for a sea-level water- 
way. It would be far from simple or easy 
to build. The best guess is that it would 
cost between $1,121,000,000 and $1,310, 
000,000, and would take from 12 to 20 
years to complete. After that, however, it 
could probably be widened and deepened 
as we chose without too much trouble. 


Two Schemes Proposed 


‘Two methods have been proposed for the 
actual creation of such a canal; the step- 
down and the deep-dredging plans. In the 
former scheme, widening and deepening 
would take place in four successive cuts, 
working 30 to 40 feet down and as many 
{eet out from the center line as neces- 
ary to make the proper slope, leaving most 
if the present channel in operation. 

So far as mere earth moving is concerned, 
this could be done with existing tools and 
techniques, but there are two important ad- 
ditional considerations: the present locks 
and flood control. The plan calls for the 
removal of the Pedro Miguel and upper 
Gatun Locks as soon as the first 30-foot cut 
is complete. After the second cut, the mid- 
dle locks at Gatun and the top locks at 
Miraflores would go. These demolitions 
would tie up the Canal, so temporary locks 
paralleling existing installations are pro- 
posed, to be abandoned when the work is 
done. 


Bombs Get Consideration 


The flood-control proposal is even more 
ambitious. Gatun Lake would be drained 
and kept that way. This would call for ap- 
proximately 30 miles of huge barrier dams. 
“of sufficient proportions to withstand bomb- 
ing,” to contain the waters of the Chagres 
and Gatun Rivers and their tributaries. 
These dams and some 25 miles of diversion 
channels and tunnels would have to be 
virtually complete before Gatun Lake started 
to dry up, or there wouldn't be enough 
water left for lockages, since every chamber 
uses 30,000,000 gallons per lockage. Once 
completed, though, they would be good in- 


del basin show effects of a 
depth and width, In a 300-foot-wide ear 
feet deep, a ship's rudder has to turn twice as 
far as it would to get the same result in water 


surance against two great natural threats 
to the Canal—flood and drought. 

Deep dredging, as the name implies, calls 
for digging the sea-level canal to grade in 
one operation from the present summit 
level. This method would eliminate the 
need for alternate locks and prior construc- 
tion of flood-control works. It would, how- 
ever, call for an awful lot of water to fill the 
enormously enlarged channel. It would also 
call for tools that have never been built, 
though they are not impossible: dredges 
that could sink spuds and operate buckets 
under 135 feet of water, for instance. 

Champions of the sea-level canal claim 
that by eliminating the present locks they 
would eliminate major bottlenecks and major 
sources of accidents, speed transit time, 
improve flood control and create a far less 
vulnerable waterwa 


A Second Canal 


It was the question of vulnerability that 
led to the only scheme for comprehensive 
modernization to earn official approval from 
Congress—the Third Locks project. This 
plan called for single-chamber locks 1,200 
feet long, 140 feet wide and 45 feet deep, 
paralleling present locks but at some distance 
from them. New channels to and from all 


60 feet deep. In narrow channels, pressure ¢ 
build up between the bow of a yawing ship 

the banks; reaction, called “bank suction,” can 
pull stern’ sideways, ram t the shore 


locks were visualized, In short, except for a 
portion of the existing channel in Gatun 
Lake, the Third Locks project when com- 
pleted would have been a second canal 
using the same water as the first. 


Abandoned in 1942 


The three main advantages are obvious: 
dispersion of critical facilities for security 
against attack, accommodation for larger 
ships, and comparatively low cost—$277,- 
000,000. Authorized in 1939 and abandoned 
because of the war in 1942, the project left a 
legacy of completed surveys and some exca- 
vation (at Miraflores) for new large locks, 
which can be used in completing work on 
either of the other two plans. 

Both Sea Level and Third Locks plans 
sound sensible, but ship owners, operators, 
masters and pilots see plenty wrong with 
them. If you drop the level of the Canal 85 
feet, they point out, you make a restricted 
waterway out of the entire channel between 
Miraflores and Gatun—31 miles of Gaillard 
Cut instead of the present seven. And there 
would be 12 dangerous bends of 20° or 
more instead of the two now in the com- 
paratively easy reaches of Gatun Lake. In 
addition, they maintain that the whole Canal 
would be tied up in the event of fog in 
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Gaillard because ships would have no place 
to wait except in harbors at either end of 
the Canal. 

The Third Locks project, maritime inter- 
ests say, would only add a new Gaillard Cut, 
with three extreme turns in it, in the Pedro 
Miguel by-pass. Lockage surges, too, they 
say, would be intensified at the point where 
the cut-off joined the old channel. 


Anchorage for Pacific End 


The people who use the Canal have their 
own plan—a lock canal with a summit-level 
anchorage at the Pacific end to match Gatun 
on the Atlantic side. 

To get this, they would first build a three- 
stage lock at Miraflores, Then they would 
build a dam where the present locks are and 
a series of retaining dikes around Miraflores 
Lake to raise the level of the lake to 85 feet— 
summit level. Then they would get rid of 
the Pedro Miguel Locks. Having accom- 
plished that, they feel, most of the ship- 
handling hazards of the present Canal 
would be eliminated. 

The Gaillard Cut would lose most of its 
terrors if ships could steam right through it 
to safe anchorage on the other side. ‘The 
anchorage itself, after dredging, would a 
commodate nine ships in 300-yard berths, 
80 in 200-yard berths, which is more than 
12 hours’ traffic capacity for the Canal. 
This in tum would simplify control, since 
ships could come up to summit level at any 


time instead of having to wait below Mira- 
flores, as is the case now, when there is fog 
in the Cut. 

One feature of the Terminal Lake plan 
which particularly appeals to pilots is that, 
with the removal of Pedro Miguel Locks and 
the surges they create in the Cut, the summit 
level channel would be completely current- 
less. All necessary water would be delivered 
to the two terminal lakes, where the force of 
its arrival would be absorbed. The entire 
job probably could be completed in five 
years for $500,000,000. 

To the charge that the Terminal Lake 
Canal would still be a vulnerable affair of 
concentrated locks, its proponents reply that 
after Hiroshima and Nagasaki it is futile to 
talk of invulnerable structures; after Bikini, 
it is impossible to call any body of water 
protected. 


Still a Three-Way Choice 


Even if the proposed canals are alike in 
vulnerability, there is enough difference 
among the plans to make the choice difficult. 
Right now the pick seems to be between the 
Sea Level and Terminal Lake ideas, but the 
world is not so peaceful and the fortunes of 
war are not so certain that we can forget all 
about the need for a canal that provides 
alternate locks. 

So the future of the Big Ditch remains a 
three-way choice—with the time for deci 
almost at hand. 


Looking out, through a transparent 
mirror developed by Libbey-Owens Ford, 
housewife can see who's there. 
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Looking in. the caller sees only his own 
reflection, does not know he is being looked 
over, cannot talk his way in. 


Faster “Star”’ 


Totes Six Guns 


He new edition of the AAF's jet-pro- 
Thettea Shooting Star, the P-80B, is a 
faster, tougher, and more formidable fighter. 
Its six guns, mounted in the nose, capable 
of firing 1,200 rounds a minute, have proved 
their accuracy at high speeds, Water injec- 
tion has been 4 ted to the J-33 turbo-jet 
engine to increase power for take-off and 
climb. Stainless steel has been added around 
the engine for fireproofing. The skin is 
thicker; the bulkheads stronger; there is a 
sturdier base for the heavy armament. To 
make the pilot happy, the cabin is refriger- 
ated against the friction heat developed al 
600 m.p.h. and has an ejector seat for 
emergencies. In general appearance and 
dimensions, however, the latest of Lock- pio "I es th 
heed’s Shooting Stars is similar to its P-80 Gitar of the airplane. 
predecessor despite the improvements. duced ch: 


pilot to shoot himself 
ting force is a re- 
ge in a S7-mm, shell 


at high speeds. Another _im- 


Radio antennas are cemented against inside of created drag 
a simplified instrument panel. 


plastic canopy. Exposed masts on earlier P-80 provement is 
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New Sight Aids Archers 


Movers optics is helping archers to dou- 
ble their scores. A new aluminum sight in- 
vented by G, T. Bradley, of Los Angeles, 
can be set to allow for distance and wind- 
age. A prism is moved from side to side 
to shift the target image to compensate for 
wind drift; another prism is swung up or 


down to allow for the elevation required by 
the range. At the same time a mirror re- 
flects arrowhead up into the sight. 
When it is lined up in a V, with dashes and 
a dot on interval elements of the sight, the 
archer knows his bow is properly aligned 
and the arrow drawn back the right dis- 
tance. Allowance can be made for varying 
reaches and arrow lengths, 


Giant Plow Tames Range 


You can do your plowing on a wholesale 
basis with this new 60-foot disk plow. It 
turns over a strip 42 feet wide and can plow 
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14 acres an hour. Invented by Monroe Ter- 
rell, of Dumas, Tex., and T, W. Emerson, 
of Etter, Tex., the piow has been used suc- 
cessfully on a wheat ranch near Wild Horse, 
Cheyenne County, Colo. 


s hull is only two 


3; Ve 


uette is shown here 
2 in its launch 


gainst the 
The 


thick. 


Neptune, now being built for the Navy 


to outdo Nazis’ lumbering weapon, 


is designed to reach 237-1 


ile altitude. 


EVEN months from now, the U.S. Navy 
will have a rocket so much better de- 
signed than the V-2 that it will be able to 
soar more than twice as high. It will be 
slimmer than the sleekest fighter plane's 
fuselage. It will be able to take off from 
a battleship. It will carry up to a ton of 
pay load-either delicate, space-exploring 
instruments or explosives. 
This rocket has been named Neptune, 
after a planet that was not discovered until 
mathematicians told astronomers where to 
look for it. The performance of Neptune, 
the rocket been predicted similarly, by 
mathematics. Ten Neptune rockets are be- 
ing built now by the Glenn L. Martin Co., 
of Middle River, Md., for the Navy to test 
next year. They will cost $1,850,000. 
Both inside and out, the Neptune will be 
a simpler, smoother missile than the mighty 
but clumsy V-2. Even when fully loaded 
with 2,000 Ib, of instruments—or explosives 
—it will weigh only tw s as much as 
one of those primitive aaurs. With 
a 500-Ib. cargo, ample for much of the re- 
search contemplated in the darkness above 
the aurora borealis, it will be less than a 
third as heavy as a V 
The fins of the V-2 are subsonic airfoils; 
those of the Neptune will be supersonic. 
They will be wedge-shaped to help it lunge 
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through comparatively dense air during the 
first 10 or 15 miles of an ascent. When light- 
ly loaded for scientific survey trips, the 
Neptune will start out faster and its top 
speed will be much greater than that of its 
deadly predecessors, which hit their war- 
time targets in England before they could 
be heard coming. 

The V-2s were guided by vanes that ex- 
tended into the jet stream. These were de- 
flected to change the rocket’s course. The 
Neptune will have no such cumbersome 
rudder; direction will be determined by the 
tilt of the engine. Gyros in the nose will 


Trim tabs 


Supersonic airfoil fins 


Rocket motor, which con 
inclined by gyros in nose to 
‘ors in direction 


Drawings illustrat 
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sense any deviation from the proper course 
and send electrical orders to the tail, where 
obedient machinery will swing the engine 
enough to change the angle of its blast and 
thus put the rocket back into an invisible 
groove. By eliminating vanes, the designers 
have not only reduced the rocket’s weight 
by 275 pounds, but have also made certain 
that its exhaust stream will provide more 


power. 

‘The Neptune's engine is being built by 
Reaction Motors, Inc., of Dover, N. J., the 
makers of the rocket engine in the Bell 
XS-1 supersonic research plane. It will be 


m jet to 
rolling 
sible location 


Pumps to supply fuel to rocket chomber; 
operated by 

n of hydrogen peroxide 

f permanganate 


Liquid oxygen supply line 
extends through alcohol compartment 


Alcohol compartment Helium tank to 


integral with skin 


Aluminum body 
(Being tested) 


so small that, if stuck in an ordinary oil 
drum, it would protrude from the end less 
than a foot. It will weigh 250 Ib., about the 
same as a light motorcycle, yet it will pro- 
duce 20,000 Ib. of thrust. This is less than 
half the thrust from a V-2 engine but, 
whereas the V-2 shoots its wad in 67 seconds, 
the Neptune engine will go on shoving for 
75 seconds, 

Steam jets will spurt from the Neptune's 
sides to prevent excessive roll. These will be 
powered from the exhaust of the hydrogen- 
peroxide turbine. Normally, the jets will 
be equal, but if the rocket starts to roll, 
a valve will increase the jet on the side 
opposing the roll. No plans for steering the 
Neptune by radio have been revealed. But 
the installation of this roll-control apparatus 
indicates that plans for guiding it are prob- 
ably being studied. When a rocket is used 
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METEORS 


pressurize fuel tanks 


Liquid oxygen tenk 


Instruments to collect 
data on temperature 
| cosmic rays, pressure 
| ond ionosphere composition 


Stobility control gyros 
ond electric equipment for 
sending pulses to controls at toil 


as a missile, pure and simple, roll is helpful, 
as it is in a bullet. But in a radio-controlled 
or guided missile, roll is troublesome, be- 
cause as the rocket turns, its elevators be- 
come rudders and the rudders become 
elevators. 

‘As a platform for instruments to note the 
characteristics of the upper atmosphere, the 
Neptune will be vastly superior to the big 
German rockets now being used at White 
Sands. It will be less fussy, for example, 
about cargo. Whereas a V-2 is limited to 
useful loads of from 1,700 to 2,600 Ib., the 
Neptune will take anywhere from 100 to 
000 Ib.—and the lighter the load, the 
higher it will go. The V-2’s altitude record is 
114 miles; the Neptune is expected to soar 
7 miles. And, as Glenn Martin put it, 
“Tf it can go that high, figure out what it 
would do on an incline.” END 


Record V-2 had a 900-mile radius of vision; at 200 miles, Neptune’s will be 1,280 miles. 
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Helicopters ms at Work 


Doing its in the weight-lifti 
transport helicopter lifts jeep we 


class, this 
hing 2,400 


HELICOPTER enthusiast recently wrote 
book, which he entitled “Anything a 

Ho Can Do.” That may be stretching it 
a bit, but the “windmill” planes have shown 
themselves workhorses of the air in many 
fields. le from their dramatic rescue 


The Bell “Airmailer™ helicopter is equipped 
with twin external dursluminum  saddlebogs, 
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pounds. A Piasecki Rescuer (XHRP-1), it can 
travel 100 m.p.h. when it is not showing off. 


work, helicopters have proved successful in 
delivering mail and packages, making aerial 
surveys, laying pipe lines, and have even 
made a bid in the weight-lifting field. A 
cheap personal helicopter or an ocean- 
crossing type, however, is still in the future, 


each holding 10 mail sacks. Maximum mail 
load of this acrial pony express is 500 pounds. 


I 2 EN 


proved the air- 


ort Belvoir. Unreeling 400 
seconds, ‘the experiment 
of emergency fuel lines 


3,000 gallons and 
Be folded up and re- 


across 
hose, folded in cont 
is pulled out by anc 
It can also be used to 


‘ply water 


leased from a plane, It serves as a storage tank! 


for fuel supplied by a helicoptei 


id pipe line. 
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CRASH-RESISTANT ‘BULLET-RESISTANT 
PILOT'S SEAT WINDSHIELD 


HOOKS FOR CATAPULT, 
LAUNCHING UNDER WINGS 


that its 
the mo: 


Tur. Navy claims 
shee twin-jet fighte 


single-seat fighter flown in the U 
te It is predicted that ¢ 
built Banshee will not only 

ing 616 and 619 m.p.t 
ish Gloster Metec 
jet, but that in a 


AA's 


aber adds no speed to the plane, but is 
formance at 


Taken For A Ri 


BLazixc_nine-inch jet s m is what 
under the belly of this Navy attack gave power to the Nazis’ famous V-Is. 


Winner Tries Wings 


Tue Wheelair 111A, which won the PSM 
Airplane Design Competition in 1944, has 
made its first test fight. The Wheelair, 
made by Puget Pacific Planes, Inc., is a 


WHAT'S NEW N 
in AVIATION ¢ 
Parachutist’s Friend 


For high altitude bail-out, the Irvin Auto- 
matic Opener can be set to open a parachute 
automatically at a height where air is dense 
enough to breathe, Low-altitude jumper 
presets timer, which delays opening until 
he has decelerated to a speed at which he 
can withstand opening shock. Rip cord can 
be pulled manually any tim 


Wind-blown Wasp 


Ax execrnic blower pours a steady cool- 
ing 3,500 horse- 


twin-tail pusher, with a top speed of 140 
ge of 600 miles, carrying 
and 160 pounds of 
With simplified controls, it is 5 
stall-resistant, and has nylon fuel tanks 
the type used in large transport planes, 


power Wasp Major engine, power plant of 
Boeing’s 80-passenger Stratocruiser. ‘Test 
will simulate 28,000 miles of flight, con- 
sume 47,000 gallons of gasoline. 


Stainless steel pins with table-tennis-ball heads 
were fastened to bones of volunteers, and slow= 
motion pictures recorded inward and outward 
rotation of hip and knee bones during walking. 


Synchronized cameras are shown in positions 
used during human “pincushion” walking tests. 
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New Twists 
Make Peg Leg’ 
Really Walk 


Through ingenious studies of how 
normal limbs function, engineers are 


helping amputees. 


NE spring day late in the war Howard 
D. Eberhart, civil engineering profes- 
sor from the University of California, was 
testing the runways of the Army's Hamilton 
Field, using a big trailer to find out if the 
surface could support heavily loaded B-29s. 
Professor Eberhart fell. The 100-ton trailer 
rolled over him and crushed his left leg. 

That accident, quite literally, has pro- 
duced a “revolution” in the designing of 
artificial limbs. A leg that can twist, dupli- 
cating the complex “screwing” motion of 
normal walking, has been produced after 
two years of research directed by Professor 
Eberhart and Dr. Verne T. Inman, ortho- 
pedic surgeon, at the University of Cali- 
fornia. 


Vacuum Principle Revived 


This artificial limb not only enables a 
legless person to walk more like a person 
with two sound legs, but is also more com- 
fortable. It is held in place by vacuum— 
a principle used in the Civil War but re- 
developed independently by the California 
researchers. This eliminates the discomfort 
of awkward metal hinges and harnesses. 

Additional ways of improving the “pegs” 
of 17,000 war casualties are being sought 
now, not only at California, but also at two 
other educational institutions and by a 
dozen industrial concerns, under a nation- 
wide program of the National Research 
Council’s Committee on Artificial Limbs. 
Legless veterans will not be the only bene- 


“Interrupted light” studies provided informa- with revolving shutter photographed his stroll. 
tion on speed of walking. Subject, with tiny White dots in picture shown 

lamps strapped to pelvis, hip, kr Kl path; dots close together. indic 

and toe, walked a ile camera those farther apart, a higher speed, 


a 


How an amputee walks, favoring his artificial of body action, including shoulder and head. A 
leg, is shown above by Professor Eberhart, using study and analysis of these changes in locome 
interrupted-light technique. The straight lines tion contributed to the development of 
connecting dots give more complete picture ficial leg with better walking ch: 


first that permits straight ahead. Arrows in above pictures show 
n of foot as in natural walking, Steel variation in opening between bumper and stop 
torsion rod within shin piece permits the foot — from time heel touches ground and toe completes 
to toe out and in as much as two inches from step. Guards prevent foot from turning too far, 


m “pylon” that measures forces act- “We must mimic the action of the normal leg,” 
ing on an amputee’s leg. When pylon is substi- maintains Professor Eberhart. He is shown here 
tuted in shank of artificial limb, electrical gauges checking an adjustable artificial limb that is 
measure the torque, axial and vertical loads. used to determine the needs of individuals. 


Alumi 
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ficiaries—every year, 25,000 civilians lose 
an arm or a leg! 

California’s team of 50 researchers, drawn 
from the College of Engineering, Medical 
School and Anthropology Division, started 
at the very beginning: They set out to learn 
how people walk. They made 16 different 
studies of the way human and artificial legs 
work, in many cases using ingenious new 
research techniques. 

Which parts of the foot exert the greatest 
pressure? And when? The doctors found 
that out with the help of a trick stage. It 
had a multilayer floor: heavy plate glass 
supporting two layers of pliofilm and a rub- 
ber mat. Foot pressure squished down the 
mat, forcing projections in its bottom against 
the pliofilm, one layer of which was coated 
with a white paint. In this way, the pro- 
jections corresponding to the areas of mo 
pressure made contact with the glass plate, 
creating a pattern of black and white dots 
that could be photographed with a motion- 
picture camera and mirror, The dot pat- 
terns recorded on the film then told the 
researchers how each part of the foot ex- 
erted pressure during walking 


Muscular Electricity Tested 


Since a good artificial leg would have to 
be controlled by the amputee's remaining 
muscles, the California group measured the 
energy changes in muscles during walking 
by recording the faint electric currents they 
produced, Volunteers paraded around the 
room with electrodes fastened to eight ma 
jor leg-muscle groups. Long wires trailed 
behind them, leading to a modified electro- 
encephalograph. This instrument, long 
used to study electric currents originating 
in the brain, can amplify these faint im- 
pulses 50,000,000 times. The output of the 
encephalograph was recorded photographi- 
cally from cathode-ray tubes. 

From these diversified attacks on the 
problem came the new and vastly improved 
artificial leg. The device finally developed 
uses a torque rod inside an aluminum tube 
to permit the toe of the foot to swing 
through a four-inch are at each step. When 
the foot leaves the ground, the torque rod 
pulls it back to a straight-ahead position. 
‘A bumper and two stops prevent the rod 
from twisting too far in either direction. 

Yet the scientists are still not satisfied— 
and won't be until they can make an arti- 
ficial leg that does about everything a real 
one can do. END 


U, of C. researchers are also making studies 
to perfect artificial hands. Here one is shown 
taking exact measurements of forearm length, 


Hand patterns in holding and grasping are de- 
termined by potographing subject om straight 
and through top and side mirrors. 


Using kinematic analyzer, researcher transfers 
information obtained from pictures to grids. The 
result is a picture of typical hand patterns. 
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Russia's 
Growing Air Ly 


18-7) Four Hquid-cooled, 1,350-hp, engines give ito cruising speed 
‘of about 200 m.p.h. corrying bomb loads up to 11,000 Ibs, 


If willingness to expend money, men 
and materials can do it, U.S.S.R. will 
become the world’s No. 1 air power. 


By the Editors of Popular Science 


TUE Union of Socialist Soviet Republics 
proposes to become the world’s greatest 
air power. Russian determination to be first, 
her increasing expenditures on research, her 
growing skills, her vast potential of men and 
riaterials mabe her today secnod only to tha 
United States. 

Right now, the Red Air Fleet consists of 
more than 30,000 planes, compared with the 
U.S. Army and Navy's 40,000. But half of 
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ours are in storage, and despite careful 
“pickling” will have to be scratched in a 
few years, And Russia plans to produce 20, 
000 ‘warplanes in 1947; the United States, 
not more than 3,000. 

Russia's military aircraft are mostly 
fighter and light attack-bomber types. 
Hence, at present, the Red Air Fleet is prob- 
ably better prepared than the AAF for 
defensive air war, and America is better 
prepared than Russia for offensive air war. 

's budget for research and develop- 
ment this year is five billion rubles; the 
comparable figure for the United States is 

000,000, Comparing rubles and dol- 
lars, however, is extremely difficult. The 
official rate of exchange is five rubles to the 
dollar; the unofficial rate is 12 to the dol- 


PE-2: Twin-engine light reconneitsance 
bomber with « top speed ef better than 


300 m. p. h.; hose crew of three or four. AEG 
»/ 


11-3; Tenk-busting version of the 
Stormovik; corries racket pro- 
Jectors ond @ 32-mm. connen. 


lar; the black market rate is 40 to the dol 

But, significantly, the Russians have in- 
creased expenditures for research while 
America has been curtailing such expendi- 
tures, 

These statements are based on the studies 
of experts in the Army Air Forces, Naval 
Aviation, the British Royal Air Force and 
the Russian Air Fleet’s own leaders. 

Contrary to much current opinion, Soviet 
aircraft design is distinctly Russian, Aviation 


holds a high and respected place in Russian 


history and science. Soviet authorities point 
out with considerable firmness that the first 
airplane was designed by A. I. Mozhaisk, a 
naval officer, in 1882; that Euler and Ber- 
noulli laid down the principles of aerohydro- 
mechanics; that Lomonosov founded the 


= — 4 a 


TU-2: One of the newest Soviet mediums; 
con carry @ bomb load of more then two 
tons of a speed 


yoching 350 m.p.h, 


7 


Sug 


DB-3F: An improved DB-3, i is 
© leng-renge bomber or torpedo 
plone; it resembles the IL-4 


science of meteorology; that modern aircraft 
design is based on Zhukovsky’s laws of aero- 
dynamics. The dozens of aeronautical insti 
tutes founded in the Soviets show how de 
termined they are to excel. Visitors to the 
Central Institute of Aerohydrodynamics, the 
Zhukovsky Airforce Academy and the Mos- 
cow Aviation Institute say they 
equal here 

In World War II the Russians emphasized 
the use of fighters and light bombers to 
support the ground forces, but they 
extreme emphasis on produc- 
tion and tactical training in the heavy- 
bomber field, Red Air Fleet leaders saw 
what happened to Germany and Japan 
through strategic bombardment, and keen 
analyses have been published in’ Russian on 


now 
re_placiny 
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YAK-7: This single-seat fighter 
Ie as @ two-place advanced 
trainer; mounts 20-mm. cannon. 


+ top speed close 10 350 m. 
oylinder, 1,310-hp. in-line engin 


the techniques of this phase of aerial war- 
fare. Red Air Fleet tactics on the whole are 
sound, 

Their designers are good, too, Working 
under pressure as the Nazi hordes swept 
toward Moscow, Sergei Ilyushin had the first 
version of his Stormovik in the air before 
the fighting had gone 100 days. It strafed 
the advancing enemy from 100-foot a 
tudes while the German light acl 
bounced off its reinforced hide. German 
fighter squadrons were loaded with deadly 


plane to cope with the hard-hitting, 

ble German fiehte’s. So Alex- 
‘akovlev got out his Yak-I_ fighter, 
forerunner of the now-renowned Yak family 
of fighters and bombers. S. Lavochkin fight- 
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YAK-3: Stondord wartime fighter with 
has a 12- 


LAGG-3: Single-seat fighter 
or fighter-bomber with on 
1,100-hp., liquid: v 
‘engine; con carry rocke! 
driven bombs on wing racks. 


ers, Petlyakov's efficient PE-2 dive bomber, 
A. Tupoley’s TU-2 bomber—uall were de- 
veloped under stress of conflict, 

Comparison of the best planes of the 
U.S.S.R. and the U.S. is difficult because 
the Red Air Fleet doesn’t have to roll out 

s new stuff to obtain popular support 
for air-force appropriations, Russia is flying 
at least two types of jet fighters and two 
rocket planes about which little has been dis- 
closed. Jet engines have been used in at least 
one Russian heavy bomber. One hundred 
jet planes flew in a demonstration over Red 
Square last spring. A Russian axial-flow jet 
engine has developed 6,000 Ib. thrust, 50 
percent greater than our standard jet. The 
work of German jet scientists who were “im- 
ported” wholesale after the war accounts for 


tworplace fighter-bomber with @ rear gun 
8 shown here. It is powered by o 


YAK: 


Another Yokoley-designed fighter. A 


modification of this one, the YAK-II, hes o 


2,000-hp. engine, top speed of 390 m. 


much of the air progress made by Russi 

More immediately important than new 
developments, is the question of compa 
tive merit of present planes. The tricky 
problems of arming and maneuvering the 
lightning-fast jets make it highly probable 
that it will be quite a while before conven- 
tional designs are outmoded. The question, 
therefore, is how do Soviet warplanes stack 
up today? 

In the fighter category, the Red Air Fleet's 
planes hold their own in speed, maneuvera- 
bility, armor and armament, In attack bomb- 
ing the Russian types must be given the nod 
because of the Red Air Fleet's extensive 
World War II experience in this activity. 
The United States holds an undisputed edge 
in heavy bombardment types. The latest 


two Russian four-engine bombers are good 
aircraft of sound design, but they have 
neither the range nor capacity of our own. 
One long-range heavy, with a 300-m.p. 
speed, is in production. 

In transpo. °s, American equipment is un- 
excelled. But “/.S.S.R. equipment is goo 
they have enougn of it—and in military trans- 
port, volume, rather than speed, is of first 
importance. Supplies and troops fed in by 
air at 200 m.p.h. can support any operation 
properly, if the pipe line is kept full. 

As to flying boats, there is a question. Rus- 
sian types are quite old, but the Red Air 
Fleet has used them in numbers and to ad- 
vantage, while in this country interest in 
this type has lagged. Flying boats, landing 
and taking off from lakes behind the Nazi 
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ea 


112; A new twin-engine trans 
port. Rus werleorned 
techniques for civil eviction. 


me eg“ 


MDR-6: Twin-engine, gull-wing flying best; 
guarded Murmansk-beund conveys during wer. 


lines, supplied many Soviet guerrilla uni 
Air power means man power, too, Rus- the past 15 years, th 
sians make good pilots. They are famous use of automatic machinery, even though it 
for fearlessness, had to be bought at unfavorable exchang 
Behind planes and fliers must stand fac- rates. After World War II came wholesale 
tories and workers, Russia’s labor situation transfers of the finest German machinery to 
is hard to assess, In her imented econ- Russia. Now, nearly 60 percent of all of 
omy, labor is paid 1/5 to 1/7 what it gets in Farbenindustrie, and almost 50 percent of 
America, But the same ratio is said to exist all other German industrial equipment works 
in output—a U.S. mechanic earning $75 a for Russia. 
week is reported seven times as skillful as When it comes to raw materials for her 
number, Offsetting this aircraft industry, Russia is rich in some, poor 
is the fact that the government can and does in others, She has plenty of aluminum and 
move factory populations like checkers. magnesium, both at home and in satellite 
Right now, Russia is funneling children of Hungary and Yugoslavia, War-pressed d 
15 into her F.Z.O. (Industrial Training —velopments have provided the power former- 
Schools) system. ly lacking to extract and process these vital 
At the same time Russia’s traditional de- items. A plant at Kamensk in the southern 
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Urals and the still-growing BAZ factory in 
the northern Urals are adequate to make all 
the fabrications needed. 

Of manganese and chrome, Russia has so 
much that in 1946 the United States im- 


nd 


This streaking shadow is the fint photo of 
Russia's rocket-assisted airplane. 


ported 204,062,000 Ib. of the former from 
her and 67,586,200 Ib. of the latter. In the 
ferroalloys, however, the Soviets are poor: 
so poor that the third Five Year Plan, 
launched in 1938, was tagged “The Plan 
for Quality Steel.” During the war years, 
more than 21,000,000 Ib. of ferrotungsten, 
ferrochrome, | ferrovanadium and ferro- 
molybdenum, worth more than $12,000,000, 
were shipped to Russia on lend-lease. 

A not-so-obvious asset of Russian air 
strength is her bases, Thousands of air- 
fields, from small grass strips to huge, mod- 
ern, paved airports dot the country. Three 
distinct chains of bases mark a way for 
profitable international transport to the 
United States Pacific Northwest, Midwest 
and East Coast. That these might be trans- 
formed overnight into military installations 
is no more true than a similar statement 
regarding our Alaskan airfields. A sectional 
Siberian air map chosen at random, covering 
a 600- by 700-mile area, shows two dozen 
airfields at 100-mile intervals. 

Equally important to Russian aviation is 
the weather forecasting system evolved by 
the Soviet. In a land of severe weather, 
successful year-round aviation depends on 
meteorological efficiency. In the last 10 years 
Russia has established more than 100 
weather stations in the Arctic, extensively 
staffed with expert personnel and modern 
equipment. Here again, the U.S.S.R. 
doesn’t quite come up to the U. S. in equip- 
ment and savvy, in the opinion of American 
experts, but Russia is expending more money 


and men and effort on such work than 
America, American military meteorologists 
admit the Russians’ long-range forecasting 
is good, criticize their failure to make simul- 
taneous observations, say their communica- 
tions are not outstanding. 

‘A powerful adjunct of Russian military 
aviation is the Civil Air Fleet, which has 
a far more intimate relationship with the 
military than does civil aviation in this coun- 
try. The Kremlin is pushing a vast pro- 
gram of air-line modernization and expan- 
sion. From a few hundred miles of lines 
before the war, compared to our 28,000- 
mile network, the Russian air lines now 
cover 50,000 miles and project 108,000 miles 
by 1950. American air lines, meanwhile, 
have grown to 95,000 miles’ today. Con- 
struction of 20 principal new U.S.S.R. air- 
ports is planned. A new 60-passenger, 


Sovfoto describes this as “A Soviet-built jet- 
propelled plane.” Fill in your own details. 


300-m.p.h. transport is being built, along 
with a 40-passenger seaplane for the Far 
East. LI-2s, built from the Douglas DC-3 
design, are being turned out at 400 a 
month, Russia's civil aviation is further rein- 
forced by Polish and Balkan air lines. 
Qualitatively, American air power still 
holds an edge over the Red Air Fleet. 
Quantitatively the position is being reversed. 
Russian military aviation still faces plenty 
of high hurdles. It has a production pro- 
blem; it is short on some phases of tactical 
knowledge; its equipment and over-all 
know-how probably do not quite come up 
to ours, But aviation authorities say the 
Russians are “intent, capable, and undis- 
mayed by obstacles.” While our present 
skills are sharper, the Russians are pouring 
in men, money and materials, If they con- , 
tinue, they will become the world’s No. 1 
air power. END 
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condi- Effects of rainfall are demonstrated by these 
can be four plots, of soil from the desert. Rear_two, 
soaked with rain, produced heavy growth, 
Front two were lightly sprinkled, grew little. 


Caltech’s sei 
tioned so th pe midi 
maintained at any level desired. Water ed 
over the glass roof neutralizes sun's heat. 
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Caltech is exploding myths of garden 
and farm by investigating effects of 


sunlight, warmth and moisture. 


‘OW do plants grow? They do not have 

culatory or digestive systems that 
can be studied like those of animals. But, 
by subjecting them to diverse conditions in 
a weather factory at California Institute of 
Technology, plant physiologists are finding 
out—and exploding many of the green- 
thumbed gardeners’ pet ideas, 

Plants do not sleep; they are as active 
in darkness as in daylight. Farmers often 
say hot nights are good for com. The Cal- 
tech experimenters have found that night 
temperatures are important—but that corn 
really grows fastest when the nights are 
mild, 60 to 65 degrees. 

Some plants help others. The desert sage- 
brush, for example, lets blossoms of the little 
Rafinesquia penetrate between its stems and 
leaves to find the sun. But other plants wage 
chemical warfare on their neighbors, The 
desert plant guayule, which produces a kind 
of rubber, grows twice as lushly on the sides, 
and four times as lushly at the corners of a 
field, as in the center because it excretes a 
poisonous acid around its roots that prevents 
the germination of other guayule seeds and 
limits growth of near-by seedlings. This acid, 
called an inhibitor, is so powerful that it 
can kill seedling roots in a day. 


Sa ge Vo a 
ev 


Many plants release poisons that prevent the Encelia, a desert weed, isolates itself simi- 
germination of near-by seedlings. These shoots larly. Through such natural chemical warfare, 
of guayule, a source of rubber, exude cinnamic some plants are able to protect themselves 
acid, preventing the growth of neighbor plants. against. the growth of competitive species. 
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Night growth of tomato 
though the plants 


in the dark, they wi 


leaves are dipped in a 


Tomato-feeding tests show that sugar 


enters the plant through its leaves. 


Tomatoes, squash, and corn are Caltech 
Professor Frits W. Went's vegetable guinea 
pigs. The tomatoes, his experiments have 
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it on the leaves 
e the liquid spr 


Experimental 1 ts thrive in wi 
baskets filled with mica, Mica holds 
the upper roots. whe of 


plet 
ais; the lower roots sock in’plant-food" solution 


shown, take sugar through the leaves, not 
appreciably through the roots. Once, nitro- 
gen and water were believed to influence 
transition from flower to fruit. This is not so. 
Conditions between sundown and sunup de- 
termine whether plants will fruit or flower, 
and how fast they grow. 


wings by Mrs, Marcella Carter, 
Caltech plant physiolo 


Movement of sugar in a tomato plant is shown 
in these sketches, When the plant stops making 
sugar (lack dots) at 2 pan. leaves are ful 

while stem has very little. By 3 a.m., most of 


Tomato plants quit work at 2 p.m., 
but they grow on sugar during night. 
To LEARN more about photosynthesis, the 


mysterious process by which plants manu- 
facture the sugar they need to grow, Dr. 


sugar has moved to stem and plant is growing 
fast. At 6 a.m., almost all sugar is gone; the 


"wing and starts making ‘more. 


lant 
Farumase above’ tases: growth on: dram 


Instrument al 


Went's group tested the effects of varying 
amounts of sunshine on tomatoes. They 
found that these plants actually knock off 
around two in the afternoon, making no 
more sugar no matter how bright the sun, 
Not until around midnight did the tomatoes 
start turning this sugar into growth. END 
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Super Squeezer. Pressing up to 480 
oranges a minute between metal cups, this 
new automatic ju makes 300 gallons of 
juice an hour, Squeezing fruit whole, it 
eliminates rind oil, thus improving flavor and 
the keeping quality, 


Ke) 
“1 


| 


Portable Road Signal. When trou. Coin Centrifuge. This cement mixer 
ble makes a stop along the highway neces- breaks coin rolls, dumps loose change in 
sary at night, this easily folded Sav-A-Life bags for Federal Reserve deposit five times 
signal comes in handy. Its reflected light is faster than by hand. A blower disposes of 
visible 350 yards in either direction. paper. It was idea of a Los Angeles teller. 


This Month's Pin-up ———————_ 


Wrrn a top speed of 170 m.ph., the metal, two-place, low-wing monoplane with 
Navy's Fairchild XNQ-1 primary trainer has a 320-hp. Lycoming engine, controllable- 
the latest safety devices, such as a bubble _ pitch propeller, and retractable landing gear. 
canopy for unobstructed view. It is an all- The plane won a design competition. 
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Auto Hood Has Nothing to Hide. An accessible mo- 


tor for your automobile is the object of an invention of Renwick 
J. Sharp, of Guatemala. Hard-to-reach engine parts, usually hid- 
den by the conventional hood, are instantly exposed when this 
one-piece half-hood and fender combination, hinged at the front 
of the radiator, is swung out horizontally, like a door. A similar 
system is also proposed for the rear of the car. 


Pot Grinds Own Coffee. To pre- 
vent the loss of flavor that occurs after 
coffee is ground, Boris Bogoslowsky,. of 
Jackson ‘Heights, N. ¥., has devised a pot 
in which the coffee is ground directly into 
@ sack submerged in hot water, thereby 
keeping the flavor from escaping into the 
air. As the grinder is rotated, water is 
drawn through small holes in the shaft and 
circulated throughout the filter sack. 
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Heat Speeds Defrosting. You can 
defrost your refrigerator in minutes instead 
of hours with an invention of Charles J. 
Roach, of Hamilton, Ohio. Small heating 
coils, built into the sides of the freezing 
unit, are turned on just long enough to 
loosen the ice, letting it slide out in one 
piece. The built-in coils would melt the ice 
So quickly, the: inventor believes, that you 
wouldn't have to shut off the refrigerator. 


Decoy imitates Ducks. 4 mechan- 
ical duck decoy designed to do practically 
everything but get up and fly away has 
been patented by Carroll J. Rulison, of Bald- 
winsville, N. ¥. Connected to an anchor 
vope, its wings are so hinged that the wave 
motion of the water, pulling on the rope, 
causes them to flap. When water is not 
rough enough, the same effect can be pro- 
duced by tugging on a rope from shore. 


Bag Holds Iron As Handle. For 
the convenience of those who never stay in 
one spot long enough to have their clothes 
pressed, Andrew W. Janosz, of Manchester, 
N. H., has invented a suitcase whose handle 
is actually that of a small flatiron, When 
the suitcase is to be carried, the base of 
the iron is fitted and locked into a similarly 
shaped recess in its side, leaving only the 
iron’s handle exposed. 


Lamp Chases Shoe Germs. You 
don’t have to stuff your shoes with chem- 
icals in a new shoe sterilizer invented by 
Marion F. Fortney, of Charleston, W. Va. 
Instead, a small bracket that can be fitted 
right inside the shoe is used to hold an 
ultraviolet lamp., The top of the bracket 
completely fills the shoe opening. so that 
no harmful rays can escape. It can be 
fitted into a wall bracket, if desired. 


Tire Sectior ave Flats. To pre- 
vent accidents caused by sudden tire punc- 
tures or blowouts, Morris and Leo Frankel, 
of Los Angeles, Calif., have patented a tire 
that is divided into eight separate segments, 
each of which must be individually punc- 
tured to cause complete deflation. When 
one segment is punctured, the adjoining 
ones expand to fill in the space, permitting 
the tire to continue in normal operation. 
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Artillery 


Aoainst the 


Unknown 


By Volta Torrey 


Brookhaven Laboratory is GHQ 
for reversing what happens when 
an atomic bomb explodes. 


IAN electrical energy be turned into real 

matter that will continue to exist ? What 
are the forces, stronger than electrical and 
gravitational forces, that hold the nuclei 
of atoms together? 

Related to these questions are many 
more: Can electricity be drawn directly 
from atomic piles, or can piles be used 
only as heat sources? How can engineers 
make certain that “nuclear boilers” will 
not explode? How are workers to be pro- 
tected from “plutonism,” which grays hair, 
damages the liver and causes bone cancer? 
Can an atomic power plant be made to 
fit into a locomotive? 

‘The answers, neelled to make atomic en- 
ergy as useful in peace as in war, are now 
being sought for the Atomic Energy Com- 
mission in great new research centers such 
as Argonne Laboratory near Chicago and 
Brookhaven Laboratory on Long Island. 


‘A 30,000,000-electron-volt cyclotron, expected to look lite this, will be built at Broothaven to create 
radioactive isotopes that cannot be obtained from atomic piles. For larger machines are planned. 
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They are using two basic types of artillery 
against the mysteries of matter and energy: 
atomic piles for the production of power 
and radioactive isotopes, and huge machines 
such as cyclotrons and synchrotrons for 
the creation of other isotopes and further 
examination of atomic particles and forces. 

Brookhaven scientists, for example, al- 
ready have assembled m erial to build 
a uranium-graphite pile purely for research 
work. Power will be more concentrated in 
it than in the one at Oak Ridge, Tenn. It 
will be used to study metallurgical, con- 
struction and radiation-protection problems 
that confront the designers of atomic power 
plants, After this one, Dr. Philip M. Morse, 
director of the laboratory, hopes to go on 
to build larger and better piles. 

Alongside these piles, a “hot” laboratory 
will be built to separate and package the 
radioactive isotopes which biologists and 
chemists use as “tracers.” Radioactive iso- 
topes that have more than the usual number 
of neutrons can be produced in piles, but 
the biologists often prefer to use tracers 
that have an excessive number of protons. 
Many of these are turned out in cyclotrons, 
80 Brookhaven will also have a 60-inch unit 

Much more powerful machines than this 


are being designed—including a synchro- 
cyclotron to produce a billion volts or more. 
At energies of about 200,000,000 volts, the 
theoretical physicists are reasonably con- 
fident, mesons will be produced. 

But Dr. I. I. Rabi, Columbia University 
professor, Nobel prize winner and a trustee 
of Brookhaven, already has his eye on 
another more startling goal. That is to 
get into the region of energies of three 
or possibly four billion volts. In that region, 
he explains, “protons or neutrons are en- 
ergetically possible.” 

Protons are the nuclei of hydrogen atoms, 
They would quickly pick up free electrons 
and thus become hydrogen. Hence, with 
energies of many billion volts, the scientists 
might reverse what happens when an atomic 
bomb explodes. Instead of matter turning 
into energy, energy would turn into matter. 

What would a machine to do this cost? 

“Less than a cent a volt,” says Dr. Rabi. 

How soon could it be built if the money 
were available now? 

“Three years,” says Dr. Rabi. 

“Five years,” says Dr. Morse. 

At Brookhaven, $10,000,000 will be spent 
this year, but $50,000,000 will be needed to 
complete the scientists’ program. END 


This visualization of an atomic pile was made with the help of Broothaven Laboratory scientists. They 


expect soon to have a pile that de 


lopt more power per cubi 


ich than the one at Oak Ridg 
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MECHANICS OF LIVI 


Here’s How 


Harmonicas 
Are Made 


ARMONICAS, like many another prod- 
uct, have taken their place on U. S. 
assembly lines. Largely imported before 
the war, the ubiquitous and versatile in- 
struments, more familiarly known as mouth 
organs, will be mostly American-made from 
now on. 

With an estimated 3,600,000 slated for 
production in 1947 by one factory alone, 
the hip-pocket band has rapidly become a 
precision-made, mass-production commod- 
ity with a wide public appeal and an indus- 
try all its own. Invented more than & cen- 1, Brass strips, from which the reeds and 
tury ago, the harmonica was once @ toy, opiates are made, are first machine-tested |) 
is today a real instrument with complex for hardness and flexibility, which affect 
50-note chromatic models now available. both pitch and tone quality of the notes. 


4, Plastic cover plates, of polystyrene, are 5. Reed plates are fastened to either side 
molded under a pressure of 1,500 Ib. at of the center section, comblike and usually 
400° to 500°F. Some harmonicas are made formed of plastic. Metal or plastic covers 
entirely of plastic, even to their reeds. are then attached to complete assembly. 
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2, Milling machine turns reeds out of brass 3. A beam of light, shining through the 
strips, giving each the exact shape and reeds, sed to check their alignment 
thickness required for its particular note. after riveting. Tolerances must be held to 

ds are then riveted to the plates. a fraction the thickness of human hair. 


is 


6. Finished harmonicas move rapidly along Once a plaything, the harmonica is now 
a conveyor belt, assembly-line style, where making appearances at Carnegie Hall. Ex- 
they are individually boxed for shipment _ perts like John Sebastian (above) can play 
after first receiving a careful inspection.  boogie-woogie or symphony with equal ease. 
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HE medals that commemorate the 


e heroic achievements of aviation’s pio; 
neers are, in themselves, a history of man- 
kind’s triumphs in the air. Here are seven 
such flight medals that have been donated 
to. the collection of the Institute of the 
Aeronautical Sciences. They were conferred 
by Congress upon the airmen who made or 


led historic flights. 


Howard Hughes received this award in 1941. Hold- This Congressional medal was only one of mony 
er of many speed records, he and four companions decorations won by Charles A. Lindbergh for his 
flew around the world in 1938 in 3 days, 19 hours. nonstop New York-Paris flight on Moy 20, 1927, 


Lincoln Ellsworth wos honored Orville and Wilbur Wright flew Members of the first Byrd Ant. 
for his 1935 Antarctic flight, in 1903, but Congress did not arctic Expedition in 1928 won 
when he claimed land for U. S. the feat until 1909. this award for their 


recognize 


exploits 


Roald Amundsen was cited for his part in the first U.S. Navy seaplane NC-4 was the first croft to fly 
successful transpolar flight, made with Ellsworth the Atlantic, in 1919. Comdr. (now Admiral) John 
end General Nobile in the italian dirigible Norge. Towers ond other crew members got this medal 
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pad Jet Ba 


THE Consolidated Vultee XB-46, called 


U. S., is the second four-jet medium bomber 
nb r built for the AAF. It resembles the Ni 
an XB-45, but is bi 


the fastest of its type ever made in the nine inches long; wing span, 113 fe 
Solo Trainers Aid gE 
Flying Wing Pilots 
‘TuReE twin-engine Northr NOMs a bs 
being used by the AAF to train pilots 
for. the big four-engin XB. and its 
eight-jet-engine counterpart, the YB-49 


The single-place NOM, which has a 60-foot, 
powered by two 290-horsepower 
CGS-4 Menasco engines. In the photo at 
right the aircraft is shown in flight; below . 


a pilot gets some take-off tips. 


Detailed cutoway 


wat right 


ible pumps may carry as many 
25 36 turbine blades, turn ot 
rate: up to 3,600 r.p.m. and 
raise fluids from depths os 
great os 1,500 fest. The man 
standing beside one of the 
larger models, at left, shows 
its” height ond mossiveness 


Versatile 
Pump Works 
Under Water 


HIS whirling dervish is a giant indus- 

trial pump that carries its own power 
supply and is constructed to function effi- 
ciently even when completely submerged. 
Designed to pump both liquids and gases, 
its built-in, oil-sealed electric motor makes 
a long drive shaft unnecessary. 

Developed by J. B. Van Horn, engineer 
for the Byron Jackson Co., of Los Angeles, 
the submersible pump has found wide use 
in such varied operations as, fighting fires 
‘at gca, emptying damaged compartments 
in ships, draining flooded mine shafts, emp- 
tying drydocks, supplying water to cities 
and delivering volatile hydrocarbon products 
through refinery pipes. 

Smallest models deliver only 7% hp. and 
handle 25 gallons a minute, while the larg- 
est develop up to 350 hp. and can pump 
as many as 20,000 gallons a minute. Since 
the pump wastes no energy turning a shaft, 
it can operate at twice the depth at which 
ordinary pumps can work. In Arizona, the 
Miami Copper Company gets its water sup- 
ply from a 1,200-foot shaft with a single 
pump 30 feet long. 

‘To make the pump subinersible, its motor 
is enclosed in a steel case filled with a highly 
refined, water-impervious oil. A mercury 
seal prevents leakage at the top. 
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MULTLSTAGE 
DEEP-WELL TURBINE 
uP 


PUMP STRAINER 


RADIAL 
BEARING 


MERCURY 
SEAL 


CABLE 
TERMINAL 


BALANCE 
TUBE 


RADIAL 
BEARING 


SEALED MOTOR 


MOTOR 
ROTOR 


MOTOR 
STATOR 


RADIAL 
BEARING 


/OT-SHOE 
THRUST BEARING 


MoToR 
CASING 


ol-tevet 
INDICATOR 


BALANCE 
CHAMBER 


BALANCE-TUBE 
CONNECTION 


Push-pedal Doors. Ones that would 
open at the touch of the toe would be a 
, thinks Roy Myer, of Saugerties, 
ut what about unlocking them? 


te 


A= Ne 
Keep-heat Eat-aids. Hard-at-work 
husbands could enjoy hot home cooking 


if lunchboxes were like vacuum bottles, says 
Maurine Clements, of Lee’ 


Two-in-one Eat-seat. 
chair whose back raises to form a table 
would keep ants from the picnic food, de- 


A folding 


clares Russell McGehee, of Nashville, Tenn. 


Roadside Sockets. For hungry mo- 
torists on long trips, Idamae Burati, of 
Newark, Del., would like to see ‘coin-oper- 
ated electric outlets installed on main roads. 


‘o-lick Stamp: 


3 To spare tongue and 
taste a lot of torment, 


‘William Bunch, of 


Lakeville, Ind., suggests self-sticking post- 
age stamps made in rolls like Scotch tape. 


I hee 


Convertible Shoes. interchangeable 
heels of different heights for women could 
make one pair of shoes suit various occa- 
sions, writes Ethel Geller, of Brooklyn. 
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Mapping 
the 


Milky Way 


HESE shining little 

rainbows are clues. 

Each is the spectrum of a star—its signa- 
ture in light. From them, astronomers hope 
to wrest the secrets of the Milky Way. 
For the Milky Way is no haphazard streak 
of stars, but the island universe—super- 


galaxy—of which our sun is a minor mem- 
ber. It is roughly disk-shaped; we see it as 
a band across the sky because we are look- 
ing through the disk edgeways from a spot 
out near the edge. 


Is it an old universe, or a young one? 
‘The answer may lie in the 100 million others 
scattered in our range. These run from 
globular clouds through flattened ellipses 
and vague spiral shapes to fully developed 
spirals with long, bent arms whirling 
through space. These are believed progres- 
sive ‘stages of maturity; if we knew our 
supergalaxy’s shape we could tell its stage. 

We can’t stand off to look at our Milky 
Way, so we must find its shape the hard 
way: by charting the distribution of its 
200 billion stars by distance, size, tempera- 
ture and color. This is no one-man job. All 
around our solar system, space is divided 
into cubic light-years—tremendous measur- 
ing blocks 3,900 billion miles on a side. 
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Dr. Joson J. Nottou, right, director of the Warner 
gnd Swotey Observatory, Coxe School of Appli 
Science, Cleveland, with o Schmidt telescope. It 
con record stors of less than 13th magnitude. 


Each star must be placed within its block. 
If the structure turns out more or less 
uniform, the Milky Way is probably just 
a young, disorganized cloud of stars. But 
if the final map shows long streams of stars 
with relatively empty lanes between, then 
we can assume that the Milky Way is a 
spiral supergalaxy—and getting old. 

Almost our only clue is light. Just by 
looking at a star we can tell its apparent 
color and its brightness, or magnitude. 
Breaking its light into a spectrum tells both 
temperature and true, or absolute, bright- 
hess (which distance and intervening ob- 
stacles make different from apparent bright- 
ness). Each element blazing in a star emits 
special wave lengths of light that make 
bright lines on its spectrum. Since elements 
incandesce differently at different tempera- 
tures, the presence of particular lines tells 
how hot a star is. 

‘These same lines vary in strength accord- 
ing to the absolute brightness of a star. 
This was discovered by checking near-by 
stars whose distance could be figured geo- 
metrically. Distance plus apparent bright- 
ness allowed the absolute brightness to be 
found and matched to bright-line strength. 

With temperature and absolute brightness 


This color photograph of star spectra wos made 
with the Schmidt telescope at the Case School. At 
many as 3,000 spectra con be recorded on one 
plate with @ 20-minute exposure, thanks to # 


from the spectrum, and apparent brightness 
and color from observation, we can deduce 
the rest. Distance dims a star, so the differ- 
ence between absolute and apparent bright- 
ness tells how far away it is. And since 
absolute brightness depends on temperature 
and-size, we can tell a star’s diameter by 
how hot and bright it is. 

Color of a star depends on its tempera- 
ture, varying from blue-white "(very hot) 
to dull red (a chilly 2,000°). If the tempera- 
tures deduced from color and spectrum are 
different, then cosmic dust must be filtering 
out part of the light before it reaches us. 

That is what Dr. J. J. Nassau, who took 
the accompanying color picture, found in 
the great Cygnus Rift. The stars there are 
so dim it was once thought to be a “window” 
looking into empty space. Comparing colors, 
Dr. Nassau found excessive reddening 
caused by a great cloud of cosmic dust, 
starting 20% million billion miles out. This 
makes the stars behind it 100 times fainter 
than they are. Actually, they are pretty 
evenly distributed; only the uneven screen 
of dust makes them seem irregular. 

To photograph each of the billions of stars 
in the Milky Way would be an endless task. 
Thanks to the Schmidt telescope, we can 


light-gothering, properties of the telescep 
photography does not yet give as much 
fion ot block ond white spectra, but 

quick checking of star temperatures. 


do it wholesale. The Schmidt, a reflector, 
covers a wide area, in focus and with plenty 
of light. The mirror is spherical, removing 
the “coma” defect that cuts the usable field 
of ordinary reflectors. Aberration is cor- 
rected by a thin lens at the center of curva- 
ture. Its image is inaccessible, in front of 
the mirror, so the Schmidt is used as a 
camera. With it is teamed the slitless spec- 
troscdpe. This uses a large, thin prism cov- 
ering the entire objective to break up the 
light of many stars at once, instead of just 
focusing a single one through a slit. 

With these improved instruments, astron- 
omers are pushing farther into the Milky 
Way. Harvard has a five-year plan of Milky 
Way studies aimed at an accurate map of 
stars in a 117-million-billion-mile radius. 
Attention is focused on the center of our 
supergalaxy, toward Sagittarius. This is 
overhead in South Africa, so Harvard’ 
Bloemfontein observatory is headquarters 
for two years of plate making. It is hoped 
to learn whether the faint red stars in the 
center clouds are really big, bright giants, 
highly reddened by a thick cosmic mist, 
or truly red stars veiled by only a thin 
haze. Spectra will tell the story—and fill 
another gap in the Milky Way map. END 
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Bed Rolls Over 


A “SANDWICH” bed for severe fracture 
cases, who have to be turned over several 
times a day, has simplified what used to be 
a difficult and painful process. The bed has 
@ mattress that rotates within a metal 


Faucet Doesn’t Drip 


RESILIENT synthetic washers that can 
be changed without turning off the water 
are said to make a British-designed faucet 
drip-proof. There are two washers instead 
of the one used in conventional types, and 
sealing is effected by water pressure. To 
change washers, the nozzle is removed (top 
left) and a plug inserted. When the handle 
and washer assembly are removed (bot- 
tom left), the water remains shut off. Cut- 
aways show how the new faucet (top) 
differs from the old style. 
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frame. When a patient lying on his back 
needs to be turned over, a second mattress 
is placed on top of him and fastened by 
wing nuts at the ends of the frame. Then 
the bed is turned over and the uppermost 
mattress is removed, leaving the patient ly- 
ing on his stomach. 


One-ineh Wind Tunnel 


THE first of two midget wind tunnels 
being built at the University of California 
has a test chamber only one inch wide and 
% inch high, but it will simulate condi- 
tions up to 70,000 feet and velocities up to 
three times that of sound. Shown above 
during assembly, the tunnel is so small 
that only bits of flat metal and wire can 
be used in tests, The second tunnel will 
have a three-inch chamber, in which tiny 
scale models of rockets and other craft can 
be inserted for testing. 


Monorail 
Speeds 
Air Delivery 


HANKS to a monorail, the AAF can 

now parachute two howitzers in the 
time one used to require. The rail runs 
along the plane's cabin roof; the guns or 
other loads are hitched to it. At the push 
of a button, the finor door opens, and the 
load is automatically carried to it and 
dropped through. 

Developed by Fairchild Aviation engi- 
neers, the monorail is now under test in a 
(C-82 troop carrier. Fifteen 350-Ib, paracans, 
standard Army containers, can be dropped 
in eight seconds. Besides this quicker re- [)e Poracans ore hing on ol youre 
lease, pack loading is easier and 50 percent ‘i 


Wire in background is the that trips 
more supplies can be dropped. the parachute of each pack as it leaves the plane, 


A paracan abeut to drop through the plane's belly. Paracans Pp 
Others ore lined up behind it, reody to go. Static froma e copnected 


line and rip cords are seen in right foreground. by webbing 10 os to land in a tight pattern. 
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3.3000 Horses 


M2 ror 


OLD 
CAMERA 


NEW 
CAMERA 


‘A.K-30 shot of a Florida beach | 


ks like an enlargement of photo mor 


by @ K-18 (focal length, 24 inches) 


(lose-ups from 5 Miles 


HE world's largest aerial camera is giv- 

ing the Army Air Forces a new kind of 
bird's-eye view—the kind a bird might get 
with a telescope. Known as the K-30, the 
camera is a 575-pound giant with an f/10 
lens of 100-inch focal length, designed to 
give 2% times more photographic detail 
from an altitude of 50,000 feet than the larg- 
est standard camera now used. The com- 
parative pictures on this page show what 
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it can do from 26,800 feet—better than five 
miles. 

Big as the K-30 is, however, a combina- 
tion of optics and ingenuity kept it far 
smaller than it would be with standard 
design, which would require a camera 10 
feet tall. By using two “nirrors to make 
an angular light path, engineers held the 
K-30 to a height of four fect and a width 
of five feet. Light entering the lens is re- 


Its draft seal pushed back for a test run, the big 
lens looks down out of a B-29's forward bomb bay. 


FILM MAGAZINE 


The K-30, shrouded in its protective electric blan- 
ket, rises into the bomb bay on a cargo platform, 


CAMERA BODY 


OPTICAL MIRROR 


UGHT RAY 


‘The drawing end diagram illustrate the camera's construction end show its optically compressed light track. 


flected from the first mirror to the second, 
then to the film, compressing the 100-inch 
track into a figure 4 pattern. 

Now being used in high-altitude experi- 
ments by the AAF’s Photographic Labora- 
tory, the new camera is well equipped for 
the extremely low temperatures it must 
meet. It has an interior hot-air circulating 
system, thermostatically controlled, and a 
large electrically heated blanket that fits 


over the entire outside of the camera and 
lens barrel. 

‘The K-30 has a focal plane shutter, op- 
erating at speeds of 1/100, .1/200' and 
1/400 second and produces 9- by 18-inch 
photographs. Its lens, 10 inches in diameter, 
was especially designed by Dr. James G. 
Baker, of the Harvard Observatory, and the 
camera itself was constructed by the Mount 
Wilson Observatory. END 
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CRAFTWORK 


Antiqued Candle Box. Gay de- 
signs are painted against a natural pine 
background, and then antiqued with a thin 
lacquer glaze to make this box an attrac- 
tive period piece as well as a convenient 
place to store candles. Its old-fashioned 
charm will make it a welcome addition to 
cabins or cottages where candlelight sup- 
plies all or part of the illumination. See 
page 156 for details. 


Rubber-band Stern-wh 


ler. the wheel; the string follows the boat and 


Strips cut from an inner tube provide en- is used to retrieve it when it has run its 
power for this toy model of an ola course. Full construction notes and other 
boat. A light tug on a string releases photos appear on page 151 


= 


Car-top Catamaran, Canvas-cov- seat adds leg power to the rower’s stroke. 
ered pontoons bear this craft smoothly It's easily built and quickly knocked down 
through the water. A sliding, scull-type for carrying. Plans are on page 168. 
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How 
Air Liners 
Grow 


‘The 40-possenger Consolidated Vultee liners, in vorious stages of construction, roll elong the assembly line. 


re ijl) Pa 


‘T.TOOK a war for the aircraft makers 

to match the auto industry's assembly- 
iine technique, but now peacetime trans- 
ports are rolling off. The Convair-240, a 
new 300-m.p.h., twin-engine transport, is 
constructed of parts so standardized and 
interchangeable that a dozen planes could 
be taken apart, scrambled, and reassembled 
without a single misfit. 

‘The plane's 18 major components are first 
constructed on permanent, precision-built 
fixtures and are then brought together for 
rapid, mass-production assembly. Results: 
lower cost of production, easier mainte- 
nance, faster and more efficient repair. 


‘A master plan of ossembly was first laid out, providing for production at the rate of one cir liner @ dey. 
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Accurate to 2/1,000 inch, this tooling dock pro 
vides precision checking and duplication of fi 


tures on which parts for the planes are formed. forma 


en 
1g fixtures like the one above, the wing c 


spor is assembled. The two side girders 
frock for the drill shown in the background, 


Another wing s 
reaming and oth 


tion fixture locates boring, 


machinery used in fashi 


ing the landing gear and drag-link attachments. 


is built ino 
jo provide greater accemsibility. 


body must match wing contours. simulate toil 
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ipe ond mounted at o 15 
holes locate ribs and insure interchangeability 


are assembled on frames formed of 
angle. Tooling 


Dummy fittings 
mounting on which stabilizer is fitted, 


ike structure is used to 
form fuselage and fasten on the nose ond tail sec- 
tions. Full length of fuselage is 74 feet eight inches. 


th, providing exact 
in bolting wing cente 
wing span is 91 


wf HANIAY A) AA). 


wna 
WT 


parts, already bui 
quickly added os: planes 


After removal of the parts from their fixtures, 
© crane lowers the fuselage into position over the 
wing center section in the first phase of assembly, 


of horizontal 
fixture that locates the 
attachment fittings on 


ust for additional speed, 
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‘The toy sub in action, downward bound. Moving the ballast weight on the keel regulates depth of dives. 


HE bathtub battle fleet has a colorful 

new recruit—a plastic “rocket” sub- 
marine that performs a series of gliding 
dives on- pill-power. The manufacturer, 
Payne Products, Inc., of Midland, Mich., 
supplies effervescent tablets designed to 
Propel the craft for six or seven minutes. 
Agitating the water slightly makes the 
submarine dive oftener. 

When the submarine is placed under 
water to start its voyage, the gas-releasing 
“fuel” acts as a pump, expelling water and 
sending the craft to the surface. Then it 
submerges again, and the cycle is repeated. 
Balance and glide as the toy rises and 
sinks provide its forward motion. 


Superstructure is lifted fo expore the power 
compartment. The white plostic viol inserted 
when dry ice is used ,os fuel, but not when 
the effervescent tablets ‘are employed. With the 
two main sections fitted together again and the 
weight odjusted, the submarine is ready to go. 


Toys Run on Compressed Air 


DRIVEN by nothing more than air, these 
two toys can speed along at 15 mph. for 
125 feet. The plunger in the rear sends 
compressed air through tubing to a radial 
motor. where it is forced out through tiny 
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holes. ‘The released air sounds like a gas 
engine’s exhaust in the racer and makes a 
putt-putt noise while spinning’ the rotor of 
the taxiing helicopter. The toys are made 
by Mot-Air-Ette, of Chicago. 


hg YOU wanted to buy a washing machine 

r, a clerk put your name on a 
; ‘if you were among the 2,023- 
981 lucky ones, you took the first make 
he offered you. This year, you may find 
yourself in a quandary, forced to choose 
which of several new washers you want. 

Like the 1947 cars, most of the washers 
resemble the prewar models. Several makes 
with a variety of features are available, but 
there are still only two major types: the 
conventional, or nonautomatic washer, with 
either a wringer or spinner for drying 
clothes, and the automatic washer that 
washes, rinses and damp-dries clothes at 
the flick of a switch. 

‘Without wetting a hand, the user of an 
automatic can do a nine-pound wash in 
half an hour, a chore that still takes two 
hours using the conventional washers, ac- 
cording to time and motion studies, 


Waal 


J 
ad 


NW alSHler 


OF all the automatic washing machines 
on the market today, however, only three 
were manufactured before the war, so that 
automatics are actually still new products. 
Few changes can be expected in the time- 
tried wringer-washer, but engineering re- 
search for an improved automatic machine 
is carried on 24 hours a day at most washer 
factories. 

What happens in an automatic washer 
when the clothes basket is filled with 
soiled laundry and the time dial is set? 
‘The basket revolves in sudsy water, while 
the clothes are agitated. At the end of the 
washing cycle, the dirty, soapy water is 
pumped off, At the same time fresh water 
is sprayed over the clothes for three com- 
plete rinses. The rinse water goes down the 
drain, and the washer spins a half-mile-a- 
minute to remove the excess water, leaving 
the clothes ready to hang on the line. Fi- 
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WATER INLET AND 
TEMPERATURE CONTROL 


DAMP-DRY BASKET 


SEALED-IN MOTOR 
AND MECHANISM 


ly automatic wash- 
goes through its 
or less if the 


nally, the machine cleans itself, then au- 
tomatically turns itself off. 

Before buying an automatic washer, 
you should consider your hot-water system 
and water pressure. Surveys indicate that 
the weekly wash of the average household 
is large enough for several washer loads, 
but unlike the conventional washer—which 
can reuse the same tub of water—only one 
load of clothes can be washed and rinsed 
in the 21 to 28 gallons of water needed 
for the automatics’ operation. To get the 
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CASTERS 


operator desires. Manual control permits skipping 
any port of the cycle. The rotary 
turns up to 1,140 


most satisfactory results, users of automatic 
washers need water heaters capable of de- 
livering 40 gallons of water at 140°F. in 
80 minutes. 

The timers on automatics are adjusted 
for use with normal water pressure, but 
recently a suspended timer has been de- 
veloped for homes with less than 20 pounds 
of water pressure. This device, attached 
to the washer, interrupts the current flow 
to the timer motor, allowing ample time 
for the tub to fill with water. 


Nonautomatic washers are much older, 
having been on the market since 1874. 
‘A washer of this type is usually a portable, 
vitreous-enamelled tub that contains an 
aluminum agitator. From six to nine pounds 
of dry clothes can be placed in the water- 
filled tub, and a X-horsepower motor moves 
the blades or vanes of the agitator back 
and forth, swishing the clothes through the 
water. Some machines have a vacuum-cup 
arrangement that moves the clothes up 
and down in the water, thus squeezing 
the suds through them, but washing-ma- 
chine authorities agree that the agitator 
type is the most effective for removing dirt. 

Before buying a washer with an alu- 
minum agitator, make certain that the 
agitator is easily removable from its shaft 
for cleaning; otherwise, undissolved soap 
will corrode it. 

No washer equipped with a power 
wringer can be called “safe” to use. Clothes 
are passed by hand through the rolls of the 
wringer, and the 800-pound pressure of 
the revolving rollers wrings the water out. 
The Underwriters Laboratories require 
wringers to have emergency releases that 
will spring the rollers two inches apart if 
clothes or fingers are caught between the 
rollers, but in spite of all the safety re- 
leases, the wringer remains a wash-day 
hazard. Scarcely a day passes that a news- 
paper doesn’t report a washer-wringer ac- 
cident. 

The other drying alternative in the non- 
automatic washer is the spinner. Wet 
clothes put into the spinner basket are re- 
volved so rapidly (about 1,000 r.p.m.) 
that centrifugal force extracts the water 
from the clothes. While a spinner may take 
three times as long as a power wringer to 
do as good a job (the efficiency of a wringer 
is rated excellent if water left in the clothes 
is 72% of the weight of the dry clothes), 
this disadvantage is offset by the safety 
feature. 

Well-known washer factories are geared 
to aircraft standards, and some parts of the 
power mechanism must be accurate to 
within three to five millionths of an inch. 
As a further safeguard against mechanical 
failure, some gear cases are assembled with 
a lifetime bath of oil. 

No precautions, however, can protect a 
washer against misuse, and the greatest 
number of service and repair calls are 
for washing machines that have gone out 
of whack simply because the user failed 


For safety, wringers should have on easily accessible 
releose mechanism, like the bor directly above the 
rollers of this Maytag wringer. There should also 
be a device to keep the rollers from turning when 
the wringer is being swung oround. Some non- 


‘automatics use rotary damp-dryers, but cost 


os illustrated by this Moy 
tag, is considered superior to vacuum~ 

Aluminum agitators should be easily removable for 
cleaning, to prevent corrosion. Hose for emptying 
washer may hove o pump or may function by gravity. 


to follow directions. Your washer is likely 
to need repairing at least once in its 15- 
year life. If you place an unmovable au- 
tomatic well away from the wall to permit 
easy access on all sides, you won't have 
the additonal expense of moving the ma- 
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lectric washers, for small homes ond 


chine from its base whenever repairs are 
needed. 

Though clothes are washed cleaner in 
the present nonautomatics, scientific re- 
search should soon produce an automatic 
washer with a higher degree of washing 
effectiveness. A problem more troublesome 
to the engineers is how to develop a more 
satisfactory dryer in the automatic. A cen- 
trifugal dryer rotating fast enough for reall 
effective operation may create large unb: 
nced centrifugal forces, which could cause 
lent vibration of the washer and a 
breakdown of its parts. 

While conventional washers and some 
automatics have casters and can be rolled 
to the most convenient spot for washing, 
the automatic machines require special 
connections, either to the two spigots at a 
sink or else direct to the water system. 
Regardless of which type you select and 
where it is installed, all washing machines 
should be grounded against shock. Most 
washers meet the Underwriters Laboratories 
specifications for electrical safety, but since 
the laundry floor is generally damp, a good 
safeguard against shock is to ground the 
washing machine frame permanently by 
running a wire from the frame to a water 
pipe. 

Buying a washer is like buying a car— 
chromium trim just hikes the price. You'll 
pay extra, too, for features like drain pumps, 
timers, cord reels and temperature indica- 
tors. Because the wringer-type washer is 
the cheapest (it costs $60 to $120), it con- 
tinues to outsell the others. Washers with 
spinners cost about $50 more, and auto- 
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STORAGE 


The last word in loundry luxury—a room desi 
around the washer. This ployroom-workshop, sug: 
gested by Blackstone, has a washer-drys 

combination that forms a counter when not in us 


matic washing machines range in price from 
$200 to $300. 

No matter how efficient your washer is, 
it will be working under a handicap unless 
you use enough water and at least two 
inches of suds. A washing machine will 
scrub your clothes, but it still takes soap 
to make them white. END 


AC Current Goes Into New Planes 

ALTERNATING current, the kind you prob- 
ably use at home, is going aloft. Experts 
have found that AC generators give 50 per- 
cent more power per pound of weight than 
comparable DC units. Trouble-free opera- 
tion is another advantage; with AC, induc- 
tion motors can be used, dispensing with 
commutator brushes that wear out rapidly 
at high altitudes. Westinghouse has de- 
signed AC electrical plants for aircraft to be 
installed on the Consolidated B-36 and the 
Northrup Flying Wing. 


Atoms Track Plant Poison 

Raptoacrive atoms have turned detective 
on the track of a killer. A chemical named 
Inba destroys plants when placed on the 
leaves. To find out how it slays, radioac- 
tive iodine is added to the poison before ap- 
plication. A Geiger counter then traces the 
course of the deadly compound through 
leaves and stems. Inba belongs to the same 
family as the weed killer 2, 4-D. Beans and 
barley have been impregnated with it in ex- 
periments at the U. S. Department of Agri- 
culture, Beltsville, Md. 


The Loon Takes Off 


Boostep into the air by four rockets, a 
Navy KUW-1 buzz bomb roars aloft over 
the Air Missile Test Center at Point Mogu, 
Calif, Rockets fall free after two seconds, 
but the Loon can go on for 150 miles under 
its own power at speeds above 425 m.p.h. 


A Ram-jet Shows Off 


Srewinc flame from its exhaust, a ram- 
jet goes through its paces in a night test at 


British Guided Rocket 


Barraw’s first radio-controlled rocket, de- 
veloped by the Fairey Aviation Cc 
successfully completed its flight trial: 
Shown being adjusted during a London ex- 
hibition, the 74-foot missile has four main 
rocket cells, can top 500 m.p.h. 


the Esso Laboratories, Linden, N. J. 


six inches in diameter, the jet r 
heat of 300 home oil bumers and can travel 
at nearly twice the speed of sound. 
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‘ker Wields a Wall 
ew alls shatter like ess shells when this 


de monstration in wrecking 


and spits it out in two 
A variable-mesh 


operations in war-devastated areas of Green- 
wich, England. The American-built- ma 
chine, a one-man mobile unit, has a power 
ful hammer driven by compressed air. 


screen sifter in the main unit, diagramed 
below, receives broken rock from a primar 
crusher, separates the coarse from the fi 
and gives large fragments a second crushing. 


ROTATING ELEVATOR DRUM LIFTS ROCK 
CONVEYOR AFTER SECOND CRUSHING 


In simulated emergency, experts show use of E & J Resuscitator on “nonbreathing” victims. 


Machines that Breathe for You 


Portable as a suitcase, they feed oxy- 
gen into a maze of tubes and valves 
to do the work of the human lungs. 


By Herbert Johansen 


Pr YOUR pocket, or on your wrist, is a 
marvelous little machine that splits time 
into handy pieces. Your automobile is a 
whole collection of machines that measure 
air and fuel, make electricity, pump water, 
set off explosions, transmit power around 
corners, and count miles, amperes, degrees 
of heat and pounds of pressure. 

Most of us live, with easy familiarity, in 
a humming mechanical maze. Few, how- 
ever, have ever seen—and fewer still have 
ever experienced—one of man’s most in- 
genious mechanical marvels: a machine that 


breathes for those who are unable to breathe 
for themselves. 

Not to be confused with a Pulmotor, an 
iron lung, or oxygen inhalators used in con- 
junction with manual artificial respiration, 
the mechanical respirator is winning a battle 
of breath-taking (and breath-giving) im- 
portance in near drownings, explosion dis- 
asters, and surgical operations. The ma- 
chine’s versatility was dramatically demon- 
strated early in its career when a victim of 
the Morro Castle drowned despite his life 
vest. He was washed ashore, and rescuers 
pronounced him dead. His wife, who had 
come through safely, saw her lifeless hus- 
band and became hysterical. Solely to ap- 
pease her, they brought over a mechanical 
breathing machine and applied the mask, 

‘The machine gave an immediate signal 
that oxygen was not getting through to the 
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Complete in its carrying case, the E & J Resus- 
citator consists of two oxygen tanks, oper 
head (top center), main breathing mask (center 
foreground ),and two auxiliary micromasks. Panel 
at left holds infant masks and a test bladder. 


Close-up of operating head. Screw on top 

regulates flow of gas. At left is oxygen pressure 
1uge. Inset shows the three-way selector valve 
t permits the machine to be set for resus- 

citator (breather), aspirator, or inhalator. 
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lungs: the air passageways were blocked. 
Removing the mask, they inserted into his 
throat a tube for removing obstructions, and 
the machine became an aspirator. The tube 
was removed in a few seconds, and a small 
block of wood was found attached to the 
sucking end. The breathing mask was again 
applied. With the obstruction removed, 
mechanical breathing began to take effect. 
After a while the “dead” man began to 
breathe for himself. His life was saved. 

In another case, a worker was overcome 
by fumes while cleaning out the bottom of 
a blast furnace. It was some time before he 
was discovered. When a rescue crew 
equipped with gas masks reached him, he 
was not breathing. It would take some time 
to lift him out of the furnace, minutes that 
would extinguish any spark of life. Fortu- 
nately the emergency crew had brought 
along their lightweight, portable breathing 
equipment. The breathing mask was low- 
ered by means of an extension hose and at- 
tached to the victim's face. Immediately 
the machine began breathing for him, and 
continued to do so while rescuers brought 
him out of the pit. Even while he was 
being carried to the dispensary on a 
stretcher, the mechanical breathing was con- 
tinued, an operator walking alongside car- 
rying the machine. He lived. 

In another recorded case the machine 
maintained mechanical breathing for a pa- 
tient whose heart had stopped, allowing the 
chest to be cut open for manual massaging 
of the heart muscles that restored life. 

The E & J Company, of Glendale, Calif., 
developed the mechanical lung. It is a re- 
suscitator, aspirator, and inhalator, self- 
contained in a carrying case 9% inches by 
16 inches by 27 inches, weighing 41 pounds. 
Two nine-pound oxygen tanks supply the 
“fuel” to an operating head. The latter is 
a catacomb of tiny tunnels inside. A selec- 
tor valve, Venturis, two-way valves, and a 
toggle mechanism direct the complicated 
patterns followed by the oxygen on its vari- 
ous missions and regulate the rate of flow 
or exhaust through tubes to the mask. 

A machine of many parts, it is also a 
machine of many functions. It balloons the 
lungs with the required amount of oxygen, 
but guards against any danger of rupture. 
It withdraws the used gases but leaves a 
necessary reservoir. All this is done auto- 
matically, according to the size of the lungs, 
whether used on a baby or an adult. 

If oxygen is not getting through, a rapid 


DIAPHRAGM CHAMBER WAY SELECTOR VALVE SET AT “RESUSCITATOR™ 
‘OXYGEN SUPPLY FROM CENTRAL CONTROL VALVE 


DURING INHALATION 
PHASE OXYGEN 
PASSES THROUGH 
MASK HOSES TO 
INFLATE LUNGS 


CHANNEL B 


Closeup of toggle which reg- 
ulates flow to and from lungs. 


Cutaway of operating head showing first stage reaches breathing mask via hoses, Inflating the 
of resuscitation. In going past Venturi tube, hal patient's lungs. When sufficiently inflated, back 
of gas follows channel A, half channel B. Lat- pressure depresses diaphragm, acts to tri 
ter passes through diaphragm chamber. Oxygen foggle, starting inhalation phase (see below}. 


TOGGLE 15 HOLDING ‘OXYGEN SUPPLY COLORED DOTS 
2-WAY VALVE STEM IN SHOW PARTIAL 
vacuum 


WF PATIENT 
STARTS NORMAL 
BREATHING, 
ATMOSPHERE EXHALATION 
VALVE Witt 


HANNEL 8 


Back pressure from lungs trips togule, closing nection to mask system, gases in the, lungs are 


upper port of two-way valve, forcing oxygen to sucked out throu: 
speed through Ventur, causing partial vacuum atmosphere. | Negative pressure then ‘causes 
in channel B. Since channel B is now only con- the diaphragm to rise, reverting to inhalation. 


B by way of Venturi to the 
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Oxygen rushing through separate Venturicauses 
vacuum to activate the aspirator. Obstructing 
fluids are sucked from the patient's throat by 
means of a catheter, deposited in glass bottle. 


clicking warns the operator that the air 
passages are blocked. A flip of a switch 
turns the machine into an aspirator, and a 
sucking tube inserted into the throat re- 
moves the obstruction. 

At the first sign of natural breathing, 
another signal, a violent irregular clicking, 
gives the news. Another quick flip of the 
switch stops the mechanical breather and 
allows the patient to inhale the required 
amount of oxygen for himself and to exhale 
through a flutter valve in the face mask. 

Ingenious auxiliary micromasks can be 
plugged in, enabling the machine to be used 
on three people at once. Each mask is 
independent of the others; one can be 
resuscitating, another sucking out throat 
obstructions, while a third supplies oxygen 
for a man who has begun to breathe. 

Mechanical breathing had one great ob- 
stacle to overcome. Because lungs vary in 
size, there was always the danger of rup- 
ture. In fact, for many years medical men 
said that it would be not only harmful but 
impossible, The problem was solved, how- 
ever, through an ingenious pressure-acti- 
vated mechanism. 

‘After leaving the storage bottle, oxygen 
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In case nonforeed oxygen flow from main 
head is inadequate, storage bag provides an am- 

reservoir. A safety valve prevents the machine 
from interfering with patient's own breathing. 


pressure is reduced; then for the resuscita- 
tion (mechanical breathing) operation the 
oxygen flows to the patient via a connecting 
hose and breathing mask. When the oxygen 
flow builds up a positive lung pressure of 
13-mm. mercury, an equal pressure builds 
up in a toggle chamber, tripping a switch 
that closes the flow channel and opens an 
exhaust passageway. This activates a vacu- 
um action, withdrawing used gases from the 
lungs until a negative pressure of 9.75-mm. 
mercury below atmospheric pressure re- 
verses the procedure, opening the oxygen 
flow again. 

Thus, in the case of a baby’s small lungs, 
very little oxygen is required to raise the 
pressure to the positive high. The larger 
the lung the larger the flow of oxygen and 
withdrawal of gases. Thus the size of the 
lungs actually regulates both flow of oxygen 
and exhaust of gases. 

The arbitrary high and low pressures 
were determined after research to insure 
sufficient low and withdrawal from all sizes 
of lungs. Tests also proved that these pres- 
sures bring about a near-normal respiratory 
rate in patients ranging from a new-born 
infant to a six-foot fireman. 


A 


Close-up of the auxiliary micromask that en- 
ables the machine to be used on two or three 

sons simultaneously. Plugged into the main 
Read, it is independent breather or inhalator. 


Asphyxia is suspended animation due to 
a deficiency of oxygen and an excess of 
carbon dioxide in the blood. Nature has 
provided a reserve supply of practically 
everything the body needs except oxygen. 
The only reserve oxygen is that in the blood 
plus a small amount in the air in the lungs, 
barely enough to sustain life for 10 minutes. 
When a person stops breathing and this 
reserve supply is exhausted, certain cells of 
the body begin to degenerate. This is par- 
ticularly serious in the brain cells, which 
never recover once degeneration has set in. 

Speed is therefore essential in applying 
some sort of artificial res 
simplest and oldest method 
the days of Elisha the prophet. He restored 
the life of a Shunammite boy by blowing 
his breath into the mouth of the child, thus 
forcing oxygen and carbon dioxide into the 
Jungs under pressure. 

Of the manual methods, the best known 
and most widely used is the Schaefer prone 
system. Others are the Silvester method, 
used by the Coast Guard, and the Eve rock: 
ing method used on British battleships 
(PSM, July '46, p. 103). An oxygen inhala- 
tor, of course, can be used with these. 


Folding fork wheelbase of this portable hospi- 
tal model enables a nurse to handle easily a 
130-pound oxygen cylinder by herself. Complete 
E& it unit is attached to side of the cylinder, 


Successful application of manual artificial 
respiration, however, depends to a great 
extent on the retraction of certain muscles 
to give diaphragm action. Where a person 
has ceased to breathe altogether, or is 
breathing very poorly, this essential muscle 
tone is not present. 

Here is the advantage of a mechanical 
breather. Entirely automatic, it requires no 
muscular or other response from the patient. 

This is not a disparagement of the manual 
methods, which should be resorted to im- 
mediately where mechanical apparatus is not 
available, or until it arrives. Speed is essen- 
tial in all cases of asphyxia: a minute or two 
lost can and has cost lives. Fortunately to- 
day most public and industrial emergency 
rescue squads and many beach patrols are 
equipped with the mechanical breathers. 

‘Some years ago, when there was still a 
question about the safety of mechanical 
breathing equipment, an eminent  physi- 
cian investigated its merits. As a final test 
he donned the mask of a breathing machine 
and for 15 minutes let it “breathe” for him. 
Then he began his report: “If mechanical 
breathing didn’t work, _t wouldn't be here to 
write these words . . . END 
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Light Aligns Wheels. Faulty wheel 
alignment, often the cause of steering diffi- 
culties and rapid tire wear, can be easily 
detected by the Visualiner, an outgrowth of 


Tearing Turbine Fuel Apart. To 
get more power from an oil-burning gas 
turbine designed for possible use in loco- 
motives, Westinghouse has devised a new 
nozzle that blasts heavy oil into particles 
only 4/10,000 inch in diameter. The nozzle, 
shown below (right) in a comparative test, 
causes six fine streams of air to collide with 
incoming fuel. This miniature cyclone 
sprays oil into the turbine combustion cham- 
ber in a mist 10 times finer than that of 
old-style nozzle (left), improving combus- 
tion and boosting power. 


wartime light-beam gauges. When a car is 
driven onto the checking ramp, light beams 
projected on a chart clearly indicate the 
alignment of the wheels. 


Measuring by Shadows. Checking 
dimensions to within 2/10,000 inch by the 
shadows th the new Visi-Limit 
tronic micrometer can speed the production 
of wire, tubing and similar materials. A 
scanning disk sends a light beam to three 
apertures in turn—maximum, minimum and 
test-and a photocell picks up the flashes 
and transmits them to a cathode screen. 
There they appear as three horizontal lines; 
as long as the middle line remains between 
the other two, the required tolerances for 
the item tested are being met. 


smMOrTE "WSi-LasrT MICROMETER 


New lights penetrate from two miles in good weather to minimum of 1,000 feet in heaviest fog. 


Big Flash Aids Fliers 


A LINE of 36 of the world’s brightest 
lights, equal to more than 1,800,000,- 
000 60-watt bulbs, will enable pilots to make 
visual landings despite the thickest fog. 
Each of 3,300,000,000 peak candle power, 
these krypton lights are combined with neon 
blaze units to throw up lightninglike flashes. 
These penetrate at least 1,000 feet up 


through any weather to tell the pilot, who 
has made a radio or instrument approach, 
when he is lined up with the runway. As he 
comes down, a green arrow shows him 
when the runway is clear; a flashing red 
cross tells when it is blocked. Other lights 
outline the runway itself. Westinghouse de- 
veloped the system, now under test. 


Source of “bottled Ii 
four-inch quartz tube ining sien 
It is the key to fog-penetrating 


this unit is 


ing lights 


Thirty-six of these neon units are used alter- 
nately with krypton. lights to create lightning 
cliect; can be used alone in clear weather 
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Color Tele 
Goes Big 


C0108 te Jevision that can be projected 
4 on a larg test achieve 
ment of RCA ¢ 
in a large auditorium, color images were re 
ceived and show by 10-foot screen 
The new receiver-projector utilizes the all 
electronic system of color transmission (PSM 
Feb, ‘47, p. 100) in which three separate 
images in red, green and blue are sent out 
simultaneously over adjoining channels. 

At the receiver, each image is picked up 

a separate kinescope and focused onto 
a concentric mirror that reflects the picture 
back to the Correctin 


screen is the 


gineers. At a demonstration 


screen. 


CORRECTING LEKS 


ited optical s 


te for mirror distortion, so the three 
pictures reach the screen in proper focus 
und proper register. 

Although color and picture quality are 
good, images do not have the brightness 
ind definition achieved by black-and-white 
ceivers, RCA ¢ several years 
ill be needed to bring color television up 
nt monochrome standards 


perts say 


to pre 

Because of the cost of three-part receiv 
and the delicate optical system 
when using large-screen pmen 


ecess: 


plants and theaters than the home. 


In a fow more yeors restourants, clubs, and the like may put large-screen color television on the menu, 
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Oxygen for Locomotives 
v ~ — VAr >a 


content in the air begins4o thin at high altitudes. 


de Western Railroad are “breath- Fed into the engine's firebox through a number 
ly now with the help of supple- of intake ports in its side, the oxygen increases 
ies of oxygen when the natural ib $ maximum power. 


Better circulation of 


is the object of an- (arrow) consists of parallel vanes that scoop 
other locomotive aid now undergoing road trials in the air and channel it evenly to all parts 
on several U.S. railways. Mount along the of the grate. This, too, results in greater 
ventilation ports under the firebox, the device combustion and lower fuel consumption. 
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saad 


AIDS TO 
MODERN LIVING 


JIGGER SAVES LIQUOR. Designed to rest 
ross the top of the lass, this 14-02. clear 
tic jigger lessens the possibility that any 
liquor will be wasted by accidental spilling 
for, when full, it can be emptied directly 
into the glass below. The jiggers are injec- 
tion-molded of polystyrene. They are being 
distributed by Akret Products, New York 


PLASTIC BIKE PUMP. The Pharis Tire & 
Rubber Company, of Newark, Ohio, pro- 
duces plastic bicycle pumps in color combi- 
nations to match the grips, horn, and other 
accessories of a bike. When not in use, the 
pump may be clamped to the bicycle, with 
its short length of hose detached and stored 
neatly inside the plastic head of the pump. 


THROW-AWAY FLASHLIGHT. Sealed in- 
side transparent plastic, a tiny flashlight 
made by the Falge Engineering Service, 
Bethesda, Md., is intended to be discarded 
after its one cell is dead. Pressure on the 
plastic cover operates a switch. Produced 
primarily to carry an advertising message, 
like a packet of book matches, the lights are 
offered only to advertisers, in quantity lots, 
at a cost of approximately 26 cents each. 
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MUSIC PLAYED BY TOUCH. Designed as 


an educational toy, an electric xylophone 
introduced by Barr, Inc., of Rockford, Il, 
produces a tune when a pointer is inserted 
in holes constituting the notes of special 
music sheets. Each contact closes a low- 
voltage circuit, energizing a solenoid and 
causing a glass tube to be struck. The in- 
strument has nine notes, and operates on 
AC. only. Six music sheets are available. 


LIQUID TIGHTENS JOINTS. A liquid mar- 
keted by the Chair-Loc Company, of Free- 
port, N. Y., is designed to tighten loose wood 
joints. The manufacturer reports that it may 
be used for such jobs as securing tool handles 
and legs of furniture without taking the 
loose joints apart, the liquid locking the 
joint by swelling the wood fibers. 


| 


BULB GIVES INDIRECT LIGHT. With a 200- 
watt bulb introduced by Sylvania Electric 
Products, Inc., of New York, an ordinary 
floor lamp may be used for indirect lighting. 
The top of the bulb gives upward diffusion, 
while the lower part provides diffusion of 
light on reading surfaces. Any lamp can be 
adapted for the bulb by removing the exist- 
ing wire lampshade support and substituting 
a new support that snaps over the bulb. 


SHORT RAIN JACKET FOR SPORTS. A 
short plastic rain jacket for golf and general 
sports wear is offered by the Whitewater 
Raincoat Company, of Whitewater, Wis. An 
opening under each armpit allows air to 
circulate freely inside the loose-fitting gar- 
ment and keep the wearer comfortably cool. 
Colors are clear, brown, and gray. 


PIPE COOLS THE SMOKE. In a new pipe 
made by Erskine-Mills Company, Elizabeth, 
N. J,, the smoke travels through 34” of loop- 
ing aluminum channels, Smoke thus chan- 
neled is said to undergo a radical drop in 
temperature, and tars and resins are con- 
densed out. The bowl may be tured to an 
“on” or “off” position, the latter being used 
when lighting the pipe to allow the smoke 
to bypass the cooling channels. 
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CLS Karns 
alll Assist 


By Martin Bunn 


‘AM CARR braked his old red sedan 
to a smooth stop on the Model 
Garage’s shop floor and stepped out 
nimbly. “Hi, there, my friend,” 
Gus Wilson. “Got time to give this old bus 
the once-over?” 

“Sorry, Ham,” Gus said, shaking his head. 
“Not today. I've promised this job I'm on, 
and I won't have it finished until quitting 
time. But Stan Hicks will be back soon. He 
can check if that suits you.” 

“Sure, that will be O.K.,” Ham agreed 
readily. “The oie ts running all right, so 
I guess there's nothing wrong except what 
you'd expect from old age and a hard life. 
But I've got to drive her fast for a couple of 
hundred miles tomorrow, and I want to be 
sure she can take it. Going to the ball game 
in Millville?” 

“I'll be there,” Gus grinned. “Even if I 
weren't a fan myself, I'd have to on ac- 
count of Stan. Since he’s been playing right 
field for the Stags he doesn’t think or talk 
anything but baseball. He's just killing time 
working for me until some big-league scout 
comes along and signs him.” 

Ham is promoter and manager for our 
town’s crack semipro club. “Stan's no big- 
league prospect,” he admitted, “but he’s al- 
ways in there trying—and he sure loves 
baseball. I wish some of my other players 
were that way—Buzz Bentz, for instance.” 

“What's the matter with Buzz?” Gus de- 
manded. “He's won every game he’s pitched 
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this season. What more do you want?” 

“There's nothing wrong with Buzz’s pitch- 
ing,” Ham agreed. “It’s his attitude that gets 
my goat. The Reds were after him when he 
was pitching college ball, but he wouldn't 
even talk to them—wanted to be a chemist! 
Now that he’s the National plant he 
doesn’t mind picking up 25 iron men from 
me once a week, provided it doesn’t inter- 
fere with his test tubes. But he doesn’t have 
his heart in the game.” 

“What do you care,” Gus retorted, “as 
long as he’s good for a win every start?” 

“He's driving me nuts,” Ham complained. 
“Right now, the day before the big Mill- 
ville game, what do you think he’s doing? 
Taking care of his arm, practicing his drop?” 

‘The manager stomped in disgust. “Naw!” 
he answered himself. “He's winding up his 
vacation from the plant—teaching a short 
summer course in chemistry at the college 
in Madison. I'll bet he hasn't had a baseball 
in his hand the entire two weeks. And he 
won't leave a minute before the noon whistle 
closes his last class tomorrow. I've got to be 
there with my car to rush him to Millville. 
That's why I want it checked.” 

Gus did a little quick figuring. “You can’t 
make it,” he decided. “It’s 140 miles from 
Madison to Millville. You haven't a chance 
of doing it in two hours and a half.” 

“I don’t expect to,” Ham winked wisely. 
“But that’s all right. Lank Jimson can hold 
Millville for three or four innings. He’s good, 


but he’s got no stamina. Before he tires, I'll 
have Buzz there to relieve him. Get it?” 

“So that's it,” Gus laughed. “Well, here's 
Stan, Tell him about your car, Ham.” 


ce had planned to start for Millville by 
two o'clock. But when he got back to 
the shop from lunch at half past one, a new 
customer came in with a car that wasn't 
running right despite an expensive engine 
job down in the city. It was a tough nut 
trouble-shooting job, and Gus got so inter- 
ested in it that he forgot all about the ball 
game. When at last he had found the cause 
of the trouble and pointed it out to the 
customer, he glanced at the shop clock and 
saw that it was past three. 

“Holy cat!” he whistled. “I've missed most 
of the game. Stan will never forgive me if 
I'm not there for the last inning. Bring your 
car in Monday, mister, and I'll finish the job 
then. I’m doing a fade-out for Millville.” 

He was quick at washing up and chang- 
ing from his coveralls, but it was going on 
four when he left the shop and pushing the 
hour—with almost 20 miles to Millville— 
when he drove through the intersection at 
which the Madison road joins the highway. 

‘A couple of miles beyond, Gus saw a 
familiar red sedan standing on the shoulder, 
and when he got closer he recognized the 
man who was pacing impatiently up and 
down beside it with his eyes on his wrist 
watch—Ham Carr. Just as Gus was pulling 


up behind the sedan, Ham jumped into the 
old bus and drove off in a swirl of dust. 

Wondering why Ham was so late and 
what he had been waiting for, Gus kept 
close behind. In 10 minutes the car slack- 
ened speed, pulled to the side of the road, 
and stopped. Gus stopped behind it and 
jumped out. So did Ham, his eyes again on 
his watch, 

“What's the matter?” Gus shouted. 

“My bus has gone nuts, and I'm going 
nuts, too—that’s what's the matter,” Ham 
sputtered. “Those Millville murderers must 
have slugged Lank Jimson off the mound by 
now. This is awful!” 

“What's wrong with the car?” Gus asked, 

Ham kept his eyes on his watch. “It's 
gone nuts, I tell you,” he repeated bitterly. 
“For 10 minutes it runs swell; then it won't 
run at all for five. Then it will run swell 
again for 10 minutes. It's been doing that 
all the way from Madison. This is driving 
me crazy! And look at that Buzz Bentz— 
he's asleep. What an attitude!” 

Gus peered into the sedan. Buzz, in his 
baseball uniform, was slumbering peace- 
fully on the rear seat. Gus shook him. 

“Wake up—wake up!” he said. “Get out 
and get into my car. Leave your bus here, 
Ham, until after the game. Maybe we can 
still get there before it's over.” 

Gus is always known as a careful driver, 
but when he has to make time in his old 
well-kept coupe, there’s nobody on the road 
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who can beat him. As they drove up to the 
players’ gate under the old grandstand, a 
thunderous roar let them know that the 
game was still on. They ran through the 
deserted dressing room and onto the field. 

‘An anxious glance at the scoreboard told 
them that the Stags were ahead 4 to 2 and 
that there were two men out in the last half 
of the ninth, But on the diamond, there 
‘was a man on third and another on second. 
Lank Jimson, weary and shaky, was set for 
the pitch. He didn’t see Buzz arrive, and he 
didn’t see Ham signaling frantically for him 
to throw wide. 

Crack! Ash met horsehide, and a hard-hit 
Texas leaguer went out over the infield 
between first and second. It reached Stan 
Hicks in right field on its stinging first 
bounce, The grease monkey threw almost 
as he caught the ball—with one clean mo- 
tion. It was a beautiful throw straight for 
home plate. In that split second allowed 
him, Stan realized he would never catch the 
batter at first, and he threw home in a 
prayerful effort to keep the tying run from 
scoring, It worked. The man on third slid 
home with yards to spare, but the second 
runner was held on third though the batter 
stretched his hit to a double. 

Then Lank, his shoulders slumped with 
fatigue, went slowly to the showers. Buzz 
walked briskly to the mound amid the howls 
of the stands and with Ham’s final plea in 
his ears. “Get in there and pitch!” Ham 
had whispered hoarsely. “There's an extra 
20 bucks in it if you fan this guy 

This guy was Hank Watson, Milvlle’s 
heaviest slugger, and the Stags’ lead had 
been clipped to one small run. The tying 
run was on third, the winning on second. 

Hank stood back nonchalantly, exuding 
confidence, as Buzz wound up deliberately 
and put his first warm-up pitch straight 
through the center of the plate into Bill 
Greely’s waiting mitt. The roar from the 
stands gave way to tense silence. Only Buzz 
and Hank-seemed unconcerned. There 
was a second pitch, a third, fourth, and 
finally a filth. 

Then Hank stepped into the batter's box, 
heaving aside two bats as he did so and 
retaining his old reliable favorite. He dug 
the spike on the ball of his left shoe into the 
earth and brought his bat slowly back on his 
right side. Bill signaled, and Buzz nodded 
assent. He fingered the ball behind his 
gloved hand, glanced swiftly at the runners 
on third and second, and threw. “Strike 
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one,” called the umpire. The stands kept 
strangely still. 

Hank let the next three pass without mov- 
ing a muscle—-they were balls. The next he 
fouled over the stand just inside the third- 
base line. Three and two. 

Even as Buzz’s arm flashed on the next 
pitch, the runners on second and third were 
in motion. Hank stepped forward, intend- 
ing to meet the ball before it could break, 
and swung with all his weight. 

That was all. For Buzz broke his drop 
a little faster than usual, and Hank missed 
by inches. Millville’s section of the stand 
groaned, and ours went wild. Buzz, calm 


HEN a semblance of quiet had been 

restored in the Stags’ dressing room 
some 30 minutes later, Gus hunted out 
Buzz and Ham, 

“Great pitch,” he told Buzz as he clapped 
him on the back. “What did you put on that 
ball, anyway? But let's get going back to 
Ham's car. The highway ought to be pretty 
well cleared, and we can make a road test.” 

‘When they reached Ham’s parked car, 
Gus wanted to know whether it gave any 
warning before it pulled its crazy stops. 

“It sputters a little,” Ham revealed. 

Gus raised the hood. rive with this 
up,” he instructed Ham, “and stop quick as 
soon as you notice the sputter.” 

At the end of nine minutes, Ham braked. 
Gus, coming up behind, went over to the 
sedan. As it gave its last cough, he heard 
the whiplike snap of a high-tension spark. 

“This is anticlimax after the excitement of 
that ball Gus laughed. He pointed 
to the high-voltage lead that runs from the 
coil to the center of the distributor cap, 
which on Ham’s car was close to the mani- 
fold. “See where the insulation has worn 
off?” he asked. “When that comes in con- 
tact with the manifold it causes a short.” 

“But how . . .” Ham started. 

“Copper wire expands, lengthens in this 
case, with heat,” Gus explained. “When the 
wire is cool it’s almost straight, but when it 
stretches out it curves and touches the mani- 
fold. That causes your trouble. We'll tape 
up the bare spot and put in a new lead 
Monday. Even if Stan didn’t notice it whe: 
he checked your car, he played good ball.” 

“So did you,” Ham grinned. “If you 
hadn't come along when you did, Gus, Buzz 
would never have got there in time. In my 
scorebook you get credit for an assist.” END 
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Liquid Springs 
Take the Bumps 


\OMBINING the functions of both spring 

and shock absorber, a revolutionary new 
hydraulic spring developed in England du:- 
ing the war provides riding comfort through 
actual compression of a liquid. Produced 
originally for aircraft undercarriages, it now 
is being developed by Dowty Equipment, 
Ltd., for motor vehicles, railway rolling 
stock and industrial uses. ‘The Gabriel Co., 
of Cleveland, has obtained the right to man- 
ufacture it in the United States. 

The liquid spring refutes a common belief 
that fluids are not compressible. Tests have 
shown that the light mineral oil used in the 
spring is compressed 20 percent under a 
pressure of 60,000 Ib. per square inch. 

Basically the hydraulic spring consists of 
an oil-filled steel cylinder containing a piston 


." A. resilient gland ring sandwiche 
plates exponds under pressure ond keeps the oil from leaking out. 


liquid spring is said to improve riding comfort 
between two steel 


that carries a valve. A rod attached to the 
piston emerges through a high-pressure pack- 
ing gland that seals the cylinder and at the 
same time permits smooth action of the 
rod. Under pressure, a resilient ring in the 
gland assembly tends to expand into the 
cylinder, providing a seal around the rod 
and keeping oil from being forced past. Col- 
loidal graphite lubricates the rod. 

When a bump forces the rod into the 
cylinder, the oil is compressed and the valve 
opens, transferring oil to the opposite side 
of the piston. On the recoil, the valve closes 
but a restricted return of oil is permitted by 
a small passage in the piston, thereby damp- 
ing the action. Two filler plugs in the eyl- 
inder facilitate exclusion of air during filling. 

Because of their immunity from fatigue, 
liquid springs are claimed to be longer- 
lived than those made of steel or rubber. 
Compared with a conventional metal spring 
that will do the same job, the liquid spring 
also saves much weight and space. 


A 40-Ib. spring is used on each undercarriage of the Halifax bomber. It is 21” long and 4” in diameter. 
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Full-length sleeping comfort on vocation trips is 
provided by this modification of a two-door sedan 
The foot of the bed is in the trunk. 


The other end of the pipe is held betwoen blocks. 
If the spore-tire brace isn't on the put in 
blocks at both ends and use a wood crosspiece. 


PRS: O catia. 


Here's how the bed looks from the trunk end. This 
one tal 6 double mattress. There's room for 
the spare tire and tools under it on the floor. 


e)) 


For the front support, a T-shaped pie 
to the front of the rear-seat frame. 
low sawhorse will do if is inconvenient. 


Build a Bed in Your Car 


'ONVERTING your car so that it will 

serve as a bed on vacation trips isn’t a 
difficult job, and it will free you of depend- 
ence on tourist courts and hotels. Most 
coaches and sedans as well as many coupes 
can be modified simply by removing the 
back seat and adding a mattress platform. 
Though less flexible than arrangements in 
which seat backs fold down to form a 
mattress, the conversion is far simpler and 
entirely satisfactory. 

‘After removing the rear seat and cushion, 
take out the cardboard or fiber trunk parti- 
tion by removing the screws or prying off 
the locking buttons. If there is a light 
channel-iron brace between the seat and 
trunk, saw it out and drill holes so it can be 
replaced later with strap-iron “splints” and 
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bolts. In cutting, leave stubs long enough 
to take the replacement bolts, 

Many cars have the spare-tire bracket on 
one side of the trunk. In this case, a length 
of 1” pipe can be fitted over the bolt in the 
tire brace and run to a notched wooden 
block fastened at the opposite side. It serves 
as a support for the foot of the bed platform. 
If there is no tire bracket on the side, use 
wooden stands at both ends of the support, 
which then may be a length of 1” by 8” 
stock turned on edge. In any event, level 
the support by having the blocks or the 
block and bolt at the same height. 

Build a support for the head of two up- 
rights and a 1” by 3” crosspiece bolted to 
the seat-cushion frame or, if this is imprac- 
ticable, on small sawhorse legs placed close 


bed platform are put in. One can 
1” pipe over a nut in the spare-ts 


Finally planks are nailed to the front support os 
2 platform for the mattress. When the vacation is 
‘over, the bed it token out and the seat put back. 


By H. C. Marhoff 


to the back of the front seat. Be sure it is 
level with the foot support. Nail planks for 
the platform to the front support; their 
length will be governed by available car 
spaceand the length of the mattress. Notch 
the outer plank on the tire-bracket side to 
pass this bracket, which will serve as an 
anchor. If there is no side tire bracket, an- 
chor the two outer boards with metal straps 
held by body bolts. 

Almost all coaches have room for at least 
a 6’ mattress. Extra blankets folded under 
the mattress will make up in part for lack of 
a bedspring, though an air mattress is pref- 
erable. The spare tire and tools can go 
under the bed platform. Luggage can be 
carried on the bed when traveling and 
stacked at night on the front seat. 


Replacement Front-Seat Unit 
Folds Back into Car Bed 


In THE commercial field, the problem 
of putting a bed in a car is solved by a 
front-seat unit that replaces the original 
front and can be installed in most 
cars in less than an hour. Its back folds 
down level with the cushions in the front 
and rear seats to make a comfortable bed 
that is long enough for most sleepers 
even in a short club coupe. 

The seat is a product of the California 
Car Bed Company, of Los Angel 
is listed to sell for under $100. The car 
owner keeps his old seat for reinstallation 
when he trades in the old car. ) 


Bolted to the original frame, this front seat 
serves for ordinary driving purposes, is adjust- 
able for leg room, and pivots forward, 


let down ond its 
ith the beck seat 
to form a comfortable double bed. 
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LIGHT UNDER THE HOOD. An engine- 
compartment light recently placed on the 
market by the Ford Motor Company lights 
up automatically when the hood is raised. 
Quickly installed with self-tapping screws, 
the light can be connected to the starting- 
relay switch, voltage regulator, or any hot 
output wire. A rubber-covered spring-type 
switch operates the light. 


SAFETY LATCH ON REAR DOOR. Parents 
will be interested in this lock that prevents 
the opening of the rear doors when the 
front doors of a car are closed. The catches 
are easily put on any car with a screwdriver 
and retail for $2 a set. They are made by 
Jelco Company, of Minneapolis, and dis- 
tributed nationally. 
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STEEL WIRE HALTS BLOWOUTS. Woven 
into the top ply just below the tread of the 
tire shown here is a network of steel wire, 
intended by the United States Rubber Com- 
pany to lessen the likelihood of blowouts on 
heavy trucks. In addition, the wire permits 
the use of fewer plies and gives a cooler- 
running carcass. The tire is still in the ex- 
perimental stage. 


tC 
SHADE CUTS SKY GLARE. A sheet-alumi- 
num shade with stainless-steel and chrome- 
plated brass fittings affords drivers protection 
against overhead glare. It is made by the 
Fulton Company, of Milwaukee, in sizes to 
fit most popular and de luxe models of 
1942, 1946, and 1947 cars and many others 
of older make. 


= 


SPRAY PROTECTS CHASSIS. A rubber- 
ized material developed by the Minnesota 
Mining & Manufacturing Company, of Saint 
Paul, Minn., may be sprayed on the under- 


parts of a car as a protective coating against 
corrosion, moisture, and flying sand or grav- 


el Sprayed into cracks and crevices, it also 
prevents many squeaks and rattles. As seen 


in this photo, the coating 
such parts as the springs, 
pipe. The material is sucl 


not applied to 
les, or exhaust 
that only one 


coating is needed for the lifetime of a car, 


MAGNETIZED DIP STICK CLEANS OIL. 
This dip stick is permanently magnetized so 
it will clear oil of any ferrous ticles that 
wear or break off working parts. The stick, 
which also serves to measure the amount of 
oil in the engine, is enameled white to show 
contrast quickly, It is made by the O. B. 
Briggs Mfg. Co., of Toledo, Ohio. 


EASY INFLATION OF THE SPARE. A new 
device that permits inflation of the spare 
tire without raising the trunk lid is sold for 
$1.75 by Curtis Automotive Devices, Inc., of 
Dayton, Ohio. It consists of tubing, a grom- 
met, and all necessary fittings, including a 
handsome chrome cap. Installation involves 
drilling a 5/16” hole. 
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Sturdy and compact, the new Bobbi-Kar will come in several body styles, some with the engine in the rear. 


For those who 
new convertible, 


sunshine, Crosley offers this 
e top slips back into the reor. 


Said to reach 60 m. 
Playboy seats thr 
automatic transmissi 


ighs 1,820 Ib., ond has on 
The is about $950. 
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Rear Engines Run 
New Midgets 


Ree engines and independent suspen- 
sion of all four wheels are noteworthy 
mechanical features of two of a half dozen 
or more midget cars now being developed 
in the United States for the 1948 market. 
Several designers also have projected three- 
wheel vehicles. Intended to sell within the 
$500-$1,000 price range, the small cars all 
are said to give 35 to 50 miles a gallon. 

Leading entrants in the small-car field, 
now dominated by the Crosley, are the Play- 
boy and the Bobbi-Kar. The Playboy is 
made in Buffalo by the Playboy Motor Car 
Manufacturing Corp., and the Bobbi-Kar in 
Birmingham, Ala., by the Bobbi Motor Car 
Corp., which has reorganized and moved 
from San Diego, Calif. Both vehicles have 
four-cylinder, water-cooled engines. 

‘A convertible, the Playboy has an overall 
length of 156”, height of 54”, “and width of 
58”, the body and frame being welded as 
one unit from steel components. Four-wheel 
hydraulic brakes and independent spring- 
ing are other features. The Bobbi-Kar has 
a wheelbase of 92”, an overall length of 
168%”, and a seat width of 49”. 


q 


MECHANICS 


HANDICRAFT 


PSM PHOTO BY ROBERT F. SMITH 


© De Luxe Portable Radio 


¢ Esealator for the Home 

° Car-Top Catamaran 

© Take-Along Photo Enlarger 
© Impulse Water Wheel 
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Sit Down 
and Ride Up 


Stair elevator on garage-door rails 
provides safe lift to second floor 
for invalids and convalescents. 


IG PEINVALINS and some elderly people 
find going up and down stairs a task 
beyond their endurance. For them some 
sort of elevator arrangement in the average 
two-story house is a real boon. The problem 
isn’t too difficult for the resourceful handy 
man to solve, provided the flight is straight, 
without turns or landings. 

Alfred E. Flostroy, faced with this situa- 
tion in his home in’ Bayside, L.I., built a 
one-passenger stair elevator with a set of 
overhead garage-door rails as a track, three 
trolleys, a %-hp. 1,750-r.p.m. motor, and a 
50-to-1 irreversible speed reducer. An in- 
genious switching arrangement by which 
the passenger can start the elevator at either 
the top or bottom was set up with the switch 
box at a mid-point on a convenient sill. Stops 
at both ends of the switching cable are acti- 

by a limit arm to halt the elevator in 
sition for alighting. 

‘The motor used necessarily had to be of 
the kind capable of starting under load, 
such as repulsion-induction or capacitor- 
start, An irreversible. worm-gear type of 
speed reducer lets the car move only when 
the motor is powered, and prevents coasting 
(it does, of course, run backwards when the 
motor is reversed). It has a strong X” shaft 
fitted with a 2” drum on which the cable 
winds. A 5/16” stainless-steel cable an- 
chored to the drum and clamped around a 
thimble over the bolt of the near trolley has 
been in use for over a year without showing 
signs of wear. 

‘Angle iron, angle brackets, and ¥” by 1” 
steel stock were used in building the carriage 
that rides on three sets of trolleys between 
the rails, The upper carriage member is 
horizontal to hold the seat frame level. This 
frame was also made of X” by 1” steel. It 
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ator is 
jhe limit 
A carriage to which the seat is 
bolted trovels on three sets of trolleys. 


SECTOR NOTCHED Two poles of the three-pole double-throw 
wor 


switch control motor direction, while the 
third serves as on on-off swi 
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CONTROL CABLE 
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“was braced at the corners and fitted with 
drilled lugs to which an upholstered seat, in 
this case one from a typewriter chair, was 
bolted. Unless the stairs are wide and the 
top and bottom well lighted at all times, it 
is a good idea to-equip the seat frame with 
hinges so it can be folded against the wall, 
where it won't be in the way when not in 
use. The bar for the footrest should like- 
wise be hinged. 

Since it was most convenient to place the 
bottom rail against the baseboard, a spacer 
had to be put between it and the wall at 
the upper end. This might not be necessary 
in'the case of a paneled wall. The bracket 
holding the bolt of the trolley riding the 
upper rail was turned toward the wall, so it 
was not necessary to use a spacer to bring 
that rail directly over the lower one. Care 
was taken in drilling the trolley brackets to 
halve the distance between the vertical 


planes of the rails so the trolleys would run. 
without binding, and to get the rails exactly 
the same distance apart at top and bottom. 

‘The switch that starts, stops, and reverses 
the elevator motor is controlled by a cable 
run over pulleys hung on U-bolts at the ends 
of the upper rail. It is mounted on a plate 
to which is pivoted a grooved wooden sector 
on a bent rod having an eye that encircles 
the switch handle. Ends of the cable are 
anchored at opposite ends of the control 
sector, and the cable is run over it in the 
grooves. The cable section between stops 
is threaded through an eye in the limit arm 
on the carriage. When this arm strikes a 
stop, the switch blades are thrown up to 
break contact. Then a further tug on the 
cable in the same direction puts the blades 
in the opposite contact and starts the 


motor in the reverse direction. A turnbuckle 
END 


assures proper cable tension. 


Anchor for Small Boat Is Built from Leaf of Old Car Spring 


Fasrenep to the end of a length of pipe 
by an expansion bolt, a leaf from an old auto 
spring provides firm anchorage for a light 
dinghy or other small boat. A standard pipe 
tee is screwed to the other end of the shank 
‘as a stock through which the rope is passed. 
The car-spring arms will catch quickly on 
the bottom and are strong enough to hold 
fast -RonaLb Evricn. 
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Private Door Lets Your Pet 


In or Out of the House 


Gernine up to open the door every time 
your dog or cat scratches to get in or out 
can become tiresome. Figure 1 shows a 
swinging door that a dog can open without 
help. It is a rectangle of plywood fitted into 
a dog-size opening in the lower panel of the 
kitchen or other house door. The hinge at 
each of the two upper corners consists of a 
screw set in a sheet-metal bracket screwed 
to the door panel. A metal guard, filed 
smooth on the edges and screwed down 
tight, frames the bottom of the opening. 

In Fig. 2 is a sliding window door for 
letting a cat in or out at night. It is set in a 
frame held by the sash like some window 
ventilators. The door is opened by a cord 
on a pulley and is closed by coil springs in 
the slide channels.—H1 Ststey. 


THIS IDEA’S A CRACKERJACK. Ever want 
to mail a cake with icing? If so, don’t bother 
with sticky wax paper. Just buy a dime 
can of popcorn, pop it, and stuff it in the 
box around the cake,’ Not only will the 
popcom be edible, but if it picks up some 
of the icing so much the better.~ALTA Bonn. 


OUT IT COMES! Hy- 
draulic pressure is 
harnessed in this 
method of removing 
a tight blind bushing. 
Pour heavy oil in, in- 
sert a close-fitting 
round steel bar, and 
hammer it. The oil 
will transmit the force 
to the inner bushing 
end.—G, R. Suaw. 


PLUNGER 


| 
WHAT'S YOUR | 
INGENUITY QUOTIENT? 


4 


SHUT IT, RICHARD! It’s im- 
possible for anyone to enter or 
leave our back yard—by the 
gate—unknown to us, for a 
buzzer near the kitchen door 
sounds whenever the gate is 
open, The diagram shows how 
it’s done. We rigged up the 
system because forgetful per- 
sons were always leaving the 
gate ajar, letting our dog out 
and unwanted dogs and other 
trouble in.—Fay O. Woon, 


Have you pulled off 
will pay for acces 


smart one lately? We 
ible contributions show- 
of problems in the 
camp. It doesn't 
wecky — if it works. 


BALLOONS IN THE BELFRY. Confronted 
with the problem of measuring the interior 
height of a church dome, we tied a gas- 
filled balloon to a spool of coarse thread, let 
the balloon ascend to the top of the dome, 
cut the thread at the floor, and then meas- 
ured the thread.—Ronatp Eyricu. 
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Rubber Bands Drive 
Model of Stern-Wheeler 


RIVER boats have always been pictur- 
esque. This one, a 14” stern-wheeler, is 
driven by rubber strands and a pair of small 
bevel gears. It will run at fair speed even 
against a light current. A paddle-wheel 
brake locks the wheel until the boat is in 
the water. At the end of its run it is re- 
trieved by the brake cord. 

Make the hull from two solid blocks, 
notched to receive the wheel and bored to 
take seven dowels, the two largest of which 
are painted black to resemble smokestacks. 
A gangplank pivots loosely on the forward 
dowel. It may be arranged to lift by means 
of a cord. A lead weight gives it a steering 
effect; the boat turns to the side to which 
the gangplank is swung. Steps can be cut 
from the solid or built up by joining thin 
layers, 

‘The upper decks may be cigar-box wood, 
plywood, pressed board, or even heavy card- 

oard. A’ block on top forms the pilot house 
and a short length of dowel the headlight. 
Two plastic rings were cemented to the top 
of the smokestacks (cardboard bands would 


do as well) and wisps of cotton can be glued 
on to simulate smoke. 

Make up the eight paddles for the wheel 
in pairs. Bend two pairs at a rather sharp 
angle and the other two not so sharply so 
they will be spaced evenly when attached to 
the dowel shaft with two flathead nails. 
Drive one nail through from each side and 
clinch the ends to complete the fastening. 

Drive the bevel gears on nails big enough 
to be a tight fit. Insert one nail through 
screw eyes and bind on rubber strands after 
looping them around the forward dowel in 
the hull. The other mounting nail is driven 
tightly into an undersized hole in the paddle 
shaft so the gear will turn the paddle 
wheel. At the opposite end another nail is 
driven in and bent for a winding handle. 

In selecting the gears, choose a pair not 
over %” in diameter that will mesh at about 
a 30-deg. angle. The teeth should be rather 
coarse—about 10 to the gear will do—so 
alignment won't be critical. It is a good idea 
to cover the gears with a box bent up of 
tin-can stock.—Dovucias Gray, 
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the dimensions is critical, so don't hesitate to change them to suit pieces available in your scrap bin. 
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Strip hissing Utilize Serap 


Pieces of varying length make “drawbridge" book 
ends, Chains and escutcheon pins decorate 


Screws through the underside hold the letter-rack 
posts, Make the rear rail higher thon the front. 


Sheet metal fastened with countersunk screws and 
covered with felt acts as a bose for this book end. 


154 poputar science 


1 Gus a few odd scraps of cabinet wood 
and a circular saw, you can turn out, in 
a few hours’ spare time, a dozen small craft 
projects made of strips 4” square. In the 
photos are two book-end designs and a letter 
rack; in the drawings are suggestions for a 
small tray and coasters. The field is wide. 

Rip the stock into %” strips, cut to required 
lengths, sand smooth, and glue up the flat 
members. Then join the parts with glue, 
driving in screws for added strength where 
they will not show, or using small finishing 
nails and puttying over after setting the 
heads. A miter box that will fit %” strips will 
be helpful for cutting both square and 
mitered ends. One shown in the drawing 
‘was made up from one of the strips and two 
pieces of X” by 1%” stock, 

Interesting contrast is possible with strips 
of different kinds of wood, such as maple 
with walnut or mahogany, or birch with 
mahogany. Ends and outer edges are best 
beveled, and a bevel is sometimes effective 
on the edges of joining faces, as in one of 
the book-end sets. An oil finish will give 
good results on most of the woods likely to 
be available.—R. J. De Crustorono. 


1d and square corners are best cut with the 
‘of a miter box that will fit the strips used. 
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FA SERVING TRAY, 
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Projects in two tones require on uneven number of 
strips s0 opposite edges will come out matching. 


FISHLINE 


Shelves in the kit will hold the razor, she 
soap, lotion, powder, and even a small hand towel 


Summer-Cottage Shaving Kit 
Has Mirror and Basin 


Many camp and beach cottages have no 
place for the morning shave except in the 
kitchen, and this frequently interferes with 
breakfast preparations. This box for shaving 
equipment is built around a mirror and a 
small basin for the shaving water. It can 
be hung on any window sash where plenty 
of light will strike the face. 

Dimensions, of course, will depend upon 
the size of the mirror and the basin used. 
The mirror is pivoted on a dowel to swing 
up against the window or wall and down 
under the basin panel. This drop front is 
short enough to allow the shaver to get 
close to the mirror. It is held by regulation 
hinges and fishline—WrLanp ALLPHIN. 


Folded, the box con be put away with the shaving 
‘equipment inside ond the bosin still in its ploce. 


Marine Canoe Glue Binds Cloth Patch to Canvas-Covered Boat 


Furs and wor places in the coverings of 
canvas boats can be repaired with marine 
canoe glue heated and daubed over the spot, 
where it will harden quickly. A patch of 
unbleached muslin or any light fabric, not 


heavy canvas, is laid over the glue and a 
hot iron applied. This melts and sweats the 
glue through, binding the patch and old 
cover. Such a patch can be smoothed and 
painted so it will be hardly noticeable. 
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Gay decorations are painted on a pine background. 


| squares 


# 


Box for Candles Is Ornamented with Painted Peasant Designs 


Sronace. of candles where they will be 
accessible but protected is a problem in a 
cabin or summer cottage. This pine box 
with a hinged lid keeps them out of reach 
of small children. It is shown in color on 
page 116. 

Construction is very simple, with all joints 
butted and nailed. Make the back in one 
piece and lay out the scroll-sawed curve 
freehand or make a cardboard template for 
one side and turn it over to get the other 
symmetrical. The back edge of the lid is 
beveled at a 60-deg. angle. 

‘Apply three thin coats of orange shellac 
to the entire box. This will accent the 
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natural yellow of the pine and, when 
sanded smooth, make a good foundation that 
will help keep the painted design from 


running. 

Transfer the design with pencil or carbon 
paper. Use oil colors from tubes, thinning 
a very little with turpentine and adding a 
drop or two of drier. If the paint is brushed 
on fairly dry and with restraint, one color 
may be put over another and the decorating 
completed at one sitting. After the oil colors 
are fully dried, the box may be antiqued 
with a thin glaze of bumt umber wiped 
while tacky from the center toward the 
edges.—Donis ALLER. 


Rubber Ring Keeps Bits on Drill 


Srrercuep over a length of corrugated 
cardboard around the body of an electric 
hand drill, a section of auto or motorcycle 
inner tube holds drills securely and ready at 
hand. Fold the piece of tubing back on 
itself and put the cardboard between. Turn 
back the rubber flap to reach the drills, as 
shown.—J. A. RIcHARDs. 


They Built PSM Projects 


TWO VERSIONS OF THE TRAILER. Here 
are two ways readers adapted the trailer 
published in PSM (Mar. and Apr. ’46) to 
their own needs, John Rzeszutek, of Minne- 
apolis, built the trailer at left, using X” 
pressed composition wood for the outside, 
%” mahogany army-glider plywood inside, 
d 4” insulation board between with %” air 
space on both sides. To increase the sleep. 
ing space to accommodate four, two twin- 


AUTOMATIC RECORD CHANGER, The 
oscillator in this changer, from plans in the 
March "46 PSM, is built in under the player 
mounting board. Richard N. Beemer, of 
Mason City, Iowa, uses a double-pole dou- 
ble-throw switch to operate the player either 
through the oscillator or by direct connec- 
tion through an amplifier. Volume is con- 
trolled by a l-megohm rheostat when the 
player is hooked up directly. 

A mounting board of %” plywood is used 
for the changer. The cabinet is X” pressed 
composition wood 11” high, 15” wide, and 
17” long. It is finished with three coats of 
semigloss ivory and trimmed in brown. 


PLYWOOD BOAT. Eight members of 
George McGinnis’s woodworking class at 
the Goshen, N. Y., Central School joined in 
constructing this boat from PSM plans pub- 
lished in June and July ’42. They spent an 
hour a day on it five days a week for three 
months. Waterproof plywood was used for 
the hull. The boat is used with an out- 
board motor, but also does nicely with oars. 


bed springs were installed double-bunk 
fashion across the rear. With three other 
men he lived a week in the trailer 1 
Canadian border during deer sea 
Howard H, Beach, of Zion, 
adapted the sleeping ‘arrangement 
trailer at right to accommodate four by hing 
ing drop leaves on the two beds, He te- 
duced the cost at least by half by using hard 
composition board instead of plywood. 
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BOXCAR 
CaccoMES CABOOSE 
WHEN CUPOLA IS ADDED) 


GONDOLI 


Toy Train Keeps Tots Busy 


Tnose first railroad cars for the future 
engineer can be built of a few scraps of %” 
plywood, some pine blocks, dowel ends, 
and orange-crate wood, Knob-and-socket 
couplings provide an easy method of mak- 
ing up trains. Two or three evenings in the 
basement should be sufficient for turning 
out a locomotive and a half-dozen cars. 

Make a template of stiff paper for the 
bases and scribe around it on the plywood 
for as many pieces as you plan to make. 
The same template is used for all bases ex- 
cept that for the tender, which is only 6” 
long. File and sand the knobs and sockets 
so any base can be coupled to any other and 
allow a turning angle between cars of at 
least 25 deg. to either side. 

The locomotive cab, tender, and boxcar 
bodies are held on by glue and finishing 
nails, Top the cab and boxcars with ¥” 
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pieces planed slightly round on the upper 
side, and add a cupola to convert one box- 


car into a caboose. The locomotive boiler 
and tank-car bodies are rounded blocks or 
pieces of closet pole. Domes, smokestack, 
and headlight can be spools or dowel ends. 
The gondola sides and flatcar stakes may 
be of orange-crate stock. Enamel in various 
colors.—Bupp Satsic. 


Wrench Serves as Nutcracker 


Ir youn basement shop boasts one of 
those new lock-grip wrenches, try using the 
tool as a nutcracker the next time you want 
to remove the nut meats whole. Adjust the 
wrench jaws just tight enough to break the 
shells; then no matter how much pressure 
is put on the handles the jaws won't come 
so close they will break the meats. Several 
adjustments of the jaws may be necessary 
if the nuts are not all the same size. 


CHAMOIS OR SOFT LEATHER 


Oiled Bag Keeps Fishing Reel 
from Rusting in Tackle Box 


Sort leather or chamois cut in a circle 
will make a good protective bag for a fishing 
reel. Stretch out the material on a bench or 
a wide board, tack it down tightly, and trace 
a 12” circle on it from a cardboard pattern, 
After cutting out the piece with shears, 
punch holes about 1” apart near the edge. 
Use a pair of rawhide shoelaces as draw- 
strings to pull the wide mouth of the bag 
up tight around the reel. 

Chamois is preferable for the bag since 
it can be kept well oiled at all times and 
thus reduce the chance that the reel may 
rust in the tackle box.—R. A, JeNKrns, 


Bottle and Cord Test Trigger 


Ciamrep to a stud 
at the garage door, 
the trigger pull of a 
shotgun, rifle, revoly- 
er, or pistol can be 
tested accurately. Tie 
a L-qt. or ¥-gal. bot- 
tle to the trigger by 
a long cord so it is 
suspended about 6” 
above the floor. Then 
slowly fill the bottle 
with water from a 
pitcher, stopping as 
soon as the weight 
pulls the trigger and 
the firing pin clicks. 
The weight of the bot- 
tle and water equals 
the trigger pull. This 
varies, according to 
gun and taste, from 
% Ib. or less up to 
around 3 Ib. Be sure 
the gun is unloaded. 


Friction Catch Latches Gate 


A sion piece of heavy strap iron and 
a stiff compression spring form the working 
parts of a reliable catch for a small garden 
gate. In the end of a 4” by 4” block, bore 
a hole that is slightly larger than the spring 
but about 1” shorter than the spring length, 
and chamfer one edge away from the hole. 
Soak the block in creosote and set it in the 
ground near the outer edge of the gate. 
Bend the strap to shape and fasten it with 


a roundhead screw and a 16d. nail that are 
left a little loose.—W. P. SierneRn. 


Flash Bulb Is Fishing Bobber 


Bursep-ovr miniature flash bulbs can be 
made into good fishing bobbers by splitting 
the solder on the end contact with a knife, 
inserting the line, and closing the solder on 
it with pliers. The bulbs will not become 
waterlogged and can be used for a long 
time. Their white appearance makes them 
easy to see on the surface of the water. 
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(ilass-Topped Desk 
Conceals Typewriter 


By Bernard I. Bell 


ODERN in its conception, materials, 
and convenience, this  glass-topped 
desk is of plywood construction. It has a 
shelf for magazines and reference book 
ample drawer space, and a special drawer 
serving as both support and cover for a 
portable typewriter. 
To cut down on the cost of the material, 
which is quite costly in hardwood-faced 
X” plywood with a white-pine face 
was used and stained, varnished, and waxed 
to match the other furniture in the room. 
However, it is sometimes possible to obtain 
plywood beautifully veneered with such cal 
inet woods as primavera, mahogany, bird's 
eye maple, and birch. Only one piece, the 
right-hand end, need be faced on both sides, 
so single-faced stock can be used every- 
where else if you wish to work with one of 


these veneered woods. 


; may also be used for the 
sides, bottom, and back of the drawers, 
though ¥” oak plywood will prove sturdier. 
All exposed edges and ends are veneered 

h thin strips ripped from solid stock of 
same wood as the plywood finish face. 
This will conceal the end grain and produce 
a neater job. Strips 1/16” thick will do in 
most cases, but those covering the ends of 
the glass-top retainers, the strip at the left 
and dowel at the right, should be %”. Since 
the bottom stretcher is subject to scuffing, %” 
facing strips should be applied to its edges. 
Splined miter joints are used in the 
drawer compartment at the two joints be- 
tween sides and back and the right-hand 
and rear joints of the top to eliminate as 
many exposed plywood edges as possible. 
Note that the joint at the right front corner 
must be a blind miter, the bevel on the top 
stopping short of the front edge, since the 
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side is stepped back by the thickness of the 
drawer fronts. 

‘A solid strip is grooved and glued on as 
a retainer for the glass at the drawer-com- 
partment end, while a rabbeted hardwood 
dowel or turning serves as a retainer at the 
opposite end. The top is X” by 19” by 48%” 
plate glass. Ample clearance is provided in 
the groove and rabbet to take it 

Cut all parts carefully and accurately to 
assure true joints. Glue up the drawer sup- 
ports as frames, and attach them with glue 
and screws to the base and to the sides and 
back of the drawer compartment. The shelf 
is cut as a single piece extending the entire 
length of the desk, being reduced in width 
to go between the drawer fronts and the 
mitered back as it enters the drawer section, 
Make the right side of this section in two 
pieces, the one above resting in a dado in 
the shelf and the other doweled to it from 
below. The shelf should be bored through 
at the dado for the dowels, which should be: 
glued into both sections of the side. Set the 
shelf into dadoes in both ends, and add 
hidden cleats for support. Dowel it to the 
back of the drawer section. 

The drawer faces are cut from a single 
plywood panel so the grain will be matched 
when they are closed. All drawers are 
standard construction except the top, which 
has a rabbeted hardwood runner in place 
of a right side to make the typewriter key- 
board accessible. It slides under a rabbeted 
hardwood support that braces it when open. 

Be sure to measure the height of your 
typewriter before laying out and cutting any 
of the parts. If the 5” depth of this drawer 
is not sufficient, increase this dimension and 
make allowance in the other drawers and 
in the height of the magazine shelf, 

The drawer pulls are made as split turn- 
ings with paper glued in the joint. When 
separated, they should be aligned and glued 
and screwed to the drawer fronts. 
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Words spelled by the pointer on one of the selsyn 


SJ dials will be transmitted to the other since the 
shafts of the pair follow each other accurately. 


BUTTON 


Five wi 


1 of « type suitoble for carrying house current connect the selsyns. Join the leads to the proper 


numbered terminals. A separate buzzer circuit for a calling signal is wired with dry cells and a ground return. 


Nelsvn-Powered Intercom 
pells Out Messages 


OME of those mysterious little gadgets 

that made certain war equipment seem 
almost like magic are finding their way to 
the sales counters as surplus goods. One of 
them is the selsyn, that onetime highly se- 
cret device used in antiaircraft weapons, 
bomb sights, and radar. Selsyns in small 
sizes can be picked up in dozens of stores 
now for between $3 and $5, and many of 
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them will operate on ordinary 115-volt A.C. 

These selsyns are really directional mo- 
tors. If two or more are hooked up properly 
and the shaft of one is revolved, the shafts 
of the others in the circuit will revolve in ex- 
actly the same way, through even the iden- 
tical arc or fraction of a revolution. 

This makes selsyns ideal for operating an 
intercom system between the house and 


‘Mount each selsyn on the back of its dial panel by 


means of metal clips bolted to its collar. Run 
the shaft through to toke the letter pointer. 


Hore are tho selsyns, shown front and back. One 
will be needed for each of the stations wired in. 


basement workshop or garage and even be- 
tween neighboring houses. For each station 
in the circuit set up a box having a dial face 


containing the letters of the alphabet and 


a line or other indicating mark for a space. 
Mount a selsyn in each box with the shaft 
through a hole in the center of the dial. One 
way to secure it is with metal clips or brack- 
ets bolted to the back of the box face and 
to the collar of the selsyn. Then file a point- 
er from X” sheet brass or plastic and attach 
it to the shaft, either between two nuts on 
the threads or, if the shaft is not threaded, 
by means of a collar and setscrew. 

Take pains with the wiring for, though it 
is simple, the leads must be connected prop- 
erly or the circuit will not work. A good 
method is to attach the leads from each sel- 
syn to a small terminal board and number 
them in order from 1 to 5, counting as 1 the 


By Jack Mellinger 


same first lead from each selsyn. Then con- 
nect all 1's, all 2’s, and so on, Use rubber- 
covered hookup wire inside the box and any 
good wire approved for house current be- 
tween the stations. 

Connect one of the stations to the house 
current across the outside terminals, through 
a toggle switch and in parallel with a pilot 
light that will show when current is on. As 
a convenience in signaling the other stations, 
wire in a separate buzzer circuit powered by 
dry cells. If a water pipe or radiator is used 
as the ground return, this will require but 
two more wires between stations. Unlike 
the selsyn circuit, they can be bell wire. 

Messages are transmitted by moving the 
pointer from letter to letter in alternate di- 
rections. Buzz once at the start of a message 
and twice at the end. Use the space be- 
tween A and Z to separate the words. 
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Hobby 
Shopping 


D. C. MOTOR WEIGHS 2 OZ. Here is a 
tiny power plant that will run at 2,000 to 
8,000 r.p.m. on one dry cell for operating 
models, toys, tiny fans, and the like. It is 
encased in a plastic housing 1” by 1%” by 
1 15/32”, Miniature Electric Motors, Inc., 
of New York, is the maker. 


SYNCHRONIZED PUFFING. Smoke from 
the Lionel locomotives is now synchronized 
with the action of the driving rods and 
comes out in puffs, An electric bulb in the 
smokestack melts a smoke-making chemical 
placed on it and also illuminates the out- 
pouring smoke so it’s sure to be seen. 
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MODEL SAILING YACHT. This 28” long 
yacht with a 5” beam is designed after At- 
lantic Class racing sloops. It carries 390 sq. 
in. of balloon-cloth sail rigged on a 36” mast 
and 18” boom. The hull is molded from 
plastic in one piece and weighted with a 
zinc keel. A special steering device operates 
the tiller in conjunction with the mainsail, 
easing the boat into the wind on strong puffs 
and keeping it under control. Noma Electric 
Corporation, of New York, is the distributor. 
The boat is made to sell for about $30, 
Total weight is 3 Ib. 


\ 
f 
ADJUSTABLE-WEIGHT GOLF CLUBS. A 
small threaded plug in the sole of each of 
four matching alumnium-head “woods” pro- 
vides a means of adding or taking out 
weights. The plug can be unscrewed with 


acoin, Reynolds Metal Company, of Louis- 
ville, Ky., developed the head. 


5} 


‘Folding Table Seats E 


Accommopatine six to eight persons 
for dinner, this table nevertheless folds 
so that it can be placed against a wall, where 
it projects no more than 2’. Its leaf may be 
folded over completely or supported verti- 
cally against the wall in the style of a console 
table in a living room or an entrance hall. 
To convert it for use as a dining table, the 
leaves are swung around at right angles and 
opened. 

Solid stock is used for the base, and %” 
or X” plywood for the column, top, and table 
leaves, If suitable plywood isn’t available, 
satisfactory panels can be glued up from 
boards, provided dowel or spline reinforce- 
ment is employed and enough clamping 
‘equipment is at hand. Located as shown in 
the drawing, the hole and pivot will come 
just outside the column. A steel plate with 
a stud brazed on is recessed into the lower 
leaf. A similar plate without the bolt may 
be let into the column top. Round the 
outer edge of both plates. Use three so- 
called invisible cabinet hinges on the leaves, 
mortising them into the edges. Dome casters 
Ce used under the corners of the base for 
feet. 
The base, column, and outer part of the 
folding leaf take any finish, but use only 
a nonsticking finish on touching leaf surfaces 
and on the upper surface of the column top. 
Lacquer, enamel, and wax stains are prac- 
tical for these partsEpwanp E, Tuorr, 


7 


Two uses for the folding dining table. At left, 
the table folded and placed against o wall will 
but 2’ ond take little living-room space. 

swung oround on the bose, 

‘enough for eight to dine. 
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“LOCATE CENTER OF 


Pivor. 
PLATE BENEATH THIS POINT. 


Wait AND 
tue 

2h" Conner 
BRaces aT 
TOP END 
Onur, 


SECTION THROUGH 
BASE ATA-A’ 


GLUE AND NAIL FROM UNDERSIDE * 
Rowse 
Construction is in four pieces, with the lower 
4 ase, column, and column top—glued and 
screwed together os a rigid unit. The folding 
leaves forming the table top are held in place 
ly with @ pivot bolt and wing nut. 
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COLLETS MADE OF BRASS. Although not 
intended to replace more expensive hard- 
ened steel collets, new brass collets an- 


nounced by the South Bend Lathe Works 
are manufactured to the same tolerances 
and their lower cost makes them especially 
suitable for odd sizes needed only occasion- 
ally. One advantage is that they can be 
machined to hold tapers or irregular shapes. 
When worn, they also can be rebored. 


FILING ON A LATHE. An attachment pro- 
duced by the Carey-Anslinger Manufactur- 
ing Co., of Kankakee, Ill., quickly adapts a 
wood or metal lathe for use as a filing ma- 
chine. Slip the tapered arbor of the attach- 
ment into the tailstock, fit its shaft into the 
headstock spindle, and you are ready for 
work. Rotation of the lathe spindle gives 
vertical movement to the file through a 
Scotch yoke action. The attachment takes 
standard X” shank files, and the table is ad- 
justable for angle jobs. 
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MILLER FOR SMALL SHOPS. Although 
small, a knee-type milling machine made by 
the Burke Machine Tool Co., of Conneaut, 
Ohio, has a big capacity—a longitudinal feed 
of 6”, transverse of 1%”, and vertical of 4”. 
Intended for bench or table operation in the 
small shop, the basic unit above weighs 75 
Ib., stands 14%” high, and sells for around 
$140. Table movement is accurate to .001” 
in all directions. Accessories are available. 


USE ASA MITER 


USE AS A SQUARE. 


SAW DOES TRIPLE JOB. A plastic handle 
manufactured by F. A. Collman, of Renton, 
Wash., converts any straight-back saw into 
a three-in-one tool. As seen above, the saw 
then can be used as a 45-deg. miter gauge 
and a square as well. Selling for $2.25, the 
handle may be quickly installed in place of 
an ordinary one. 


Wheeled Carrier Saves Back Strain in Toting Heavy Outboards 


For the boat owner 
who must lug an out- 
board motor some dis- 
tance from his car or 
camp to the shore, a 
two-wheeled carrier fills 
areal need, It will also 
hold the motor upright 
in storage. 

Dimensions shown 
are for motors of 3 to 
5h ours is a larger 
motor, increase the size 
and “beef up” the con- 
struction. Rubber-tired 
cart wheels are fine if 
you can get them, 


A NonsLipPinG handle for the starter rope 
of an outboard motor can be made from a 
4” length of rubber garden hose. If the rope 
should get caught in the flywheel, the rub- 
ber handle won't damage the motor or in- 
jure your knuckles as might be the case with 
1a regulation wooden handle. 

Punch or cut a hole midway in the hose, 
thread the starter rope through, slip a large 
Pull the rope knot the hole in the side of Washer on the end, and knot the rope so 
the hore. the wosher keeps it from going through. it will hold. 


Absorbent Pad Helps Keep Rain from Entering Sail Cover 


Wrarrep around the mast under the 
collar of a sail cover, a pad of soft, absorbent 
cloth such as unbleached muslin or an old 
Turkish towel will keep rain water running 
down the mast from getting under the sail 
cover. Put three or four turns of the cloth 
around the mast, arranging them partly over 
the laced main section of the sail cover, and 
then lash the cover collar over the pad in 
the usual manner. Water and dirt that pass 
the upper lashing will be held back by the 
absorbent cloth. 

If the mast has a track, use a clamp over 
the collar to hold it and the absorbent cloth 
to the track and batten. The clamp can be 
made from two blocks of hardwood hinged 
with brass strap and fastened with a heavy 
hook and eye. Shape the blocks to pass the 
track flange and hold snugly against the 
batten.—J. A. Exocerr. 
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Catamaran 
Can Be Carried 
on Car Top 


By Robert Lloyd Brown 


HOSE who take their boating alone can 

get a lot of fun out of a catamaran-scull. 
With its single pair of oars, the twin-hulled 
craft can be rowed at better than 10 knots, 
and if the exertion is tiring, or you just like 
lolling in the sun and acquiring a tan, the 
seat may be rolled forward to serve as a 
pillow. Danger of capsizing is practically 
nonexistent. 

The boat is designed so it can be dis- 
mantled and carried on a car top, and the 
canvas-covered hulls are short enough to 
store by swinging from the beams of a gar- 
age. Reassembly requires insertion and 
tightening of 12 bolts and wing nuts. The 
craft is shown in color on page 116. 
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With the hulls unbolted, the superstructure goes 
on the cor top first. Oars ond hulls follow, and 
all are lashed. The seat is put inside the car. 


Fir can be used throughout, but spruce 
is excellent for the 26 frames and oak for 
the stringers, braces, filler blocks, stems, and 
keels, All stock is %” thick except the 1” by 
1%” oarlock-post transverse brace, the 2” 
by 4” oarlock posts and castle stringers, and 
the stems and keels, which are 4” stock 
chamfered to %” on the outboard edge and 
rounded. A pair of 2” by 4” transverse ties 
space the two hulls at an over-all width of 
74”, The superstructure floor board is a 14” 
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Kerfing 


may help in bending hull stringers fore 
and oft. Clar 


Clamps hold them while the glue sets. 


by 74” panel of waterproof %” fir plywood. 
Use well-seasoned lumber to avoid warping. 

‘The construction is straightforward, with 
all joints fastened by waterproof plastic glue 
and nails or screws. Don't attempt to bend 
the ends of the hull stringers until all are in 
place and the stems and keels attached. 
‘Then try them in pairs by hand, and if there 
appears to be danger of splitting or cracking, 
make a few judicious saw kerfs on the inside 
faces and try again. When all seems safe, 
glue and clamp. 

Cover each hull surface with a separate 
oversize strip of canvas, gluing from the cen- 
ter toward the ends. Align a strip on the 
frame, fold it back at the middle, and apply 
waterproof plastic glue to 12” or so of frame 
at a time. Work each part with the thumbs 
until the glue has set to prevent sag. Trim 
the edges and cover the bottom corners with 
tape as an aid to waterproofing. 

Dampen the hulls with water from an in- 
sect sprayer, taking a side at a time, and 
place in the sun to dry and shrink tight. 


Oarlocks ore made from steel rod and aro 
‘A” 1D. steel tubing wed: 


Then apply three coats of model-airplane 
dope or, preferably, two coats of full-strength 
aircraft’ dope. If further tightening is 
needed, redope and place the hulls near an 
electric heater. Finish with two coats of 
lacquer or good-grade enamel. 

Groove the 74” long transverse ties and 
castle stringers to lessen weight. Fit the 
grooved ends of the former over frames 4 
and 10, drill through, and fasten with cor- 
rosion-resistant bolts and wing nuts, Mount 
the castle stringers with angle braces, and 
then fit in the oarlock-post transverse brace 
under the stringers, fastening it with angles 
to the stringers and to the oarlock posts. 
Two bolts through each end, with wing nuts, 
hold the transverse piece to the angles 
screwed to the oarlock posts. 

Screw 56” lengths of X” by 1” by 1” du- 
ralumin angle parallel on the floor board 
for seat tracks. Stop the ends with blocks. 
Micarta sheaves in ball-bearing frames, avail- 
able as aircraft surplus, make seat wheels. 
Row with 9%’ to 10 spoon oars. END 


A good place for a snooze, Oars are parked with the blades on the hulls. The padded sect is a pillow. 
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‘A duckboard platform, built of smooth scrap lumber, helps keep wet feet from carrying mud into the pool. 


Bomber Tank Becomes Wading Pool 


Wee wing tanks, which can be 
picked up as war surplus for about $5, 
make excellent back-yard wading pools. 
The pool shown was cut from a wing tank 
made for a B-17 bomber. It was laminated 
neoprene and cloth and required a couple 
of hours of cutting time, but it was so stiff 
that no frame was needed for rigidity. 

A line was scribed around the sides and 
ends about 7%” from the bottom as a guide 
line. After several unsuccessful attempts, a 
linoleum knife tapped on the back of the 
blade with a wooden mallet was found the 
best means of cutting. Wedges inserted as 
the cutting proceeded helped to speed the 
work, and the hooked point of the knife got 
a good grip under the material. 

The top half of the tank with the filling 
hole in it was discarded, as was a thin baffle 
inside that was easily cut loose. An alumi- 
num gas elbow at the outlet in one corner 
was left in. This keeps the water level at 


— 


5 


Cutting through 2” of neoprened cloth is not an easy 
job. It was done with o linoleum knife ond mollet. 


about 2”. It could easily be plugged to 
make the water level higher. 

A duckboard platform was built around 
the pool. Filling is accomplished with the 
garden hose. When the tank needs clean- 
ing, it can be propped up on one end and 
hosed out.—Gnatp F, Korrruincen, 


Here's how the wing tank looks before conversion. 
The line is scribed for a guide during the cutting. 


Only the bottom half of the tank is i 
smooth except for the outlet shown in the corner. 
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SPINNER SPEEDS CHUCKING. With a 
spinner crank fitted to your lathe-chuck key, 
you can turn the chuck jaws to position 
much more quickly. It’s particularly useful 
in reversing the jaws of a four-jaw or inde- 
pendent chuck. 

Turn the two parts of the handle from 


COATED ABRASIVES, 


cold-rolled stock. Drill one to fit the cross- 
piece of your particular key handle, and 
drill and tap the other end to receive the 
cap screw that retains the sleeve. The latter 
is knurled and drilled for a running fit. A 
hollow-head setscrew holds the unit on the 
key handle.—Henny Hanscom. 


1 [SHOP METHODS] 


ives held on a paper, cloth, or combination backing with glue are referred to as “coated abra- 


‘natural af 


ives, flint, emery, and gamet, are employed, and two electric-furnace abra- 


oxide and silicon carbide. Crocus, used only in fine polishing. is oxide of iron, or iron 
ned ag a residue, in the manufacture of sulphuric acid. Aluminum oxide, silicon car- 
“technical 


Bide, amet are classed as 


‘and are production materials frequently used on power 


tachines; Mant aad crecry are “nontechnical” end ure eed by hand 
Though abrasives are known by dosens of trade names. manufacturers have, adopted, the same 
standards. All aluminum oxide grit used is brown, silicon carbide is black, gamet is red, flint is off 
white, emery is black, and crocus is reddish brown. Cloth backings are brown for aluminum oxide 
intended for metal working; silicon carbide and emery cloth backings are blue; all backings for wood- 
working abrasives are white, papers are natural color and combinations show the natural colo of the 
stripes, when they appear on the backing, are also uniform—yellow for aluminum 


Sxl, lc for shan carbide: orange for gums green forint and ned for emery 

Aluminum oxide and silicon carbidé are graded by screen numbers, that is, the number of apertures 
per linear inch in both directions ip the sereen through which the rit is controlled. The higher the 
umber, the finer the grit. Gamet, fin, and emery have grade numbers such ns 3/0 (000) of No. 8 
Inwhich the higher numbers mean coarser grit. 


Abrasives are also classed as “open coat™ 


and “closed according to how densely the grain is 


applied on the backing. Open coat i» preferred when cuttings adhere 10 or “Bil” the abrasive since 
is space for them fo stick without covering the cutting sur 


‘Aluminum oxide, icon carbide, and garnet are used for “ “wet sanding with water or ofl ms well 


as for dry sanding. A “waterproof paper” 
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BRUSH CLEANS THREADS. This triple 
brush does a fast and thorough job of 
loosening and removing chips from lathe- 
chuck threads, The holder is hardwood 
tumed to a diameter 4” less than the minor 


MINIATURE SCRATCH GAUGE. A phono- 
graph needle, a few pieces of scrap metal, 
and 10 minutes time produced this little 
scratch gauge. You'll find it very handy 
for small work, especially modelmaking. 

A piece of brass %” by %" by 2” was 
drilled to allow a3” length of 4” rod to 
slide through easily, and a thread was 
tapped in the top of the block for a 8/16” 
setscrew. A hole one drill size smaller than 
the phonograph needle was drilled near the 
end of the rod and the needle pressed in. 


TAILSTOCK CENTERS WORK. A short 
piece of rod or a partly finished turning 
can be centered in a lathe with remarkable 
accuracy if you use the tailstock chuck to 
“hand it over” to the headstock. Put the 
piece in the tailstock, slide it up to the 
headstock, tighten the three-jaw chuck, 
and then release the tailstock chuck. 


diameter of the threads. One end is turned 
down smaller to serve as a handle. Three 
grooves are routed in the holder and three 
straight-contour toothbrushes, with their 
handles cut off, are glued into place. 


DRILL-PRESS WORK LEVELER. This gadget 
will quickly level irregular work in a drill- 
press vise so a hole can be drilled at exactly 
right angles to the surface. 

Cut a %” slot in a 3/16” by 2h” steel 
rod to fit a small straightedge made of 4” 
flat brass (Fig. 1.). Solder these pieces as 
square as possible, chuck the rod in a 
lathe (Fig. 2), and take a light cut to true 
the bottom of the straightedge. You can 
also true it by revolving it in a drill press 
at_ medium against abrasive cloth 
(Fig. 3). How the leveler is used is illus- 
trated in Fig. 4.—Hensent Pristen. 
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Vertical 
Steam Engine 
PART FOUR 


's the finished job 
look whe 


The slide valve is located on the valve 
pair of locking nuts that provide travel adjust- 
mont. The nuts must be a tight fit on the thread. 


Steam chest ond valve assemb 
clamped snugly but floats betwe 
steam pressure con hold it og 
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Building the 


T ONCE the most fascinating and the 
most difficult part of this engine to 
build, the reverse gear is derived from Ste- 
phenson’s famous link motion. The valve 
rod, which moves the slide valve over the 
ports, is not connected directly to an eccen- 
tric at all, but to a small block that slides 
in a slotted quadrant or link. Two eccen- 
trics, oppositely offset to give the correct 
advance for both forward and reverse run- 
ning, are connected to the two ends of this 
link. A control lever connected through a 
drag link can shift the slotted quadrant and 
its connecting eccentric rods one way or the 
other, bringing the link block and conse- 
quently the valve into line with either the 
forward or the backward eccentric, and so 
determining which way the engine will run. 
When the link bleck is midway in the 
slot, no motion is imparted to the valve 
even if the crankshaft is turning, and the 
engine will soon stop. Either side of this 
position, though, the valve will operate with 
reduced travel. Steam will be cut off during 
a greater part of the stroke, saving on fuel, 
a condition analogous to high gear in an 
automobile transmission and precisely that 
which obtains in a steam locomotive run- 
ning at high speed with a moderate load. 

The slide valve consists of two pieces of 
bronze, the face a piece of #” plate in which 
a rectangle is cut by drilling and filing to 
form the steam cavity or recess. To this is 
silver-soldered a bronze block. The hole for 
the valve rod is filed slightly oval with a 
needle file so that the valve has some slight 
play against the port face and may be held 
on it firmly by steam pressure. 

Turn the valve rod from 5/16” square 
steel rod, shouldering the end to a sliding fit 
in the guide atop the steam chest and thread- 
ing the stem with some fine thread such as 
8-36 or 6-40. Drill the square end for the 
3/32” pin that will connect it to the link 
block, cut the slot, and file to shape. 

Eccentrics can be turned from short ends 
of stock. Chuck a piece 3/32” off center, 
turn the hub, and drill and ream the %” shaft 
hole. Then chuck the piece truly in the 
three jaw to tu the 1” outside diameter 
and the %” groove, and cut off. Make a sec- 
ond eccentric with no hub. [Turn the page.] 


Reverse Gear» « w. w-rtum 
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Face both smooth, slip them on a short piece 
of %” rod, and rivet together at exactly the 
angle shown in the drawings. 

To make the eccentric straps, cut two 
pieces 1%” long from 3/16” by %” cold-rolled 
steel for each strap. Lay out, drill, and tap 
the bolt holes for fastening the two halves 
together. Those in the lower half are drilled 
out to clear the 7/64” bolts. With the halves 
bolted together, each blank is chucked and 
bored to a running fit on its eccentric. The 
outside is then roughly sawed and brought 
to final shape by hand filing. 

Eccentric rods are turned from %” square 
steel. They should be cut slightly long to 
allow for shortening in the bend. Lay out 
the hole in the fork end after bending, 
measuring from the shoulder at the threaded 
end. Drill, slot, and file the fork to shape. 

With dividers, carefully lay out the reverse 
link on %” steel plate. To make the slot, 
drill a series of undersized holes, drill be- 
tween to overlap them, and finally file to the 
radiuses. Drill for the eccentric-rod pins and 
finish the outside by filing to shape. Note 
that the link block has sides of the same 
curvature as the link slot, in which it should 
be a perfect sliding fit, without play. 

‘The reverse lever and its quadrant, drag 
link, and clamping nut offer no special diffi- 
culties. With the various short pins and the 
valve-rod nuts, you are ready to assemble 
the valve gear. One of the photos shows it 
in a trial assembly, less the reverse lever. 

Assemble the steam chest, valve, valve 
rod and adjusting nuts, and gland as in the 
photo on page 174, Be sure the valve rides 
freely on the rod so that its face may be 
lifted a trifle above the bolting surface of 
the chest in the position shown—enough to 
allow for more than the thickness of a gasket 
between chest and port face. To allow full 
contact with the port face, the adjustment 
nuts should be drawn up only to position 
the valve, not to clamp it. Either tap the 
nuts somewhat less than full thread depth 
for a tight fit on the rod, or make two thin 
nuts out of each one to provide locking. 

With the cylinder and running gear as- 
sembled, mount the steam chest temporarily 
without the cover and connect the eccentric 
rods to the link. Set the two eccentrics on 
the shaft so that the crankpin throw bisects 
the angle between the eccentrics. You can 
then observe the valve travel by turning 
the crankshaft. 

Steam ports should just begin to open as 
the piston reaches top or bottom dead cen- 
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ter. The valve should uncover both ports to 
an equal degree, and at no point expose the 
exhaust port. These conditions will best be 
observed at full forward and full reverse set- 
ting, with the link block at the two ends of 
the slot. At intermediate positions yalve 


travel will be shortened, and cutoff—the 
closing of the port last admitting steam—will 
occur earlier in the stroke. If setting the 
valve nuts does not correct valve travel, it 


tric is turned separately. Round stock 
3/32” off center ond the shaft hol 
intered and the outside turr 


"e without @ hub, ore then riveted 
After each pair of strap halves 
the inside diameters are bored. 


The eccentrics, 
or pinned togeth 
is bolted togeth 


One or both eccentric rods are offset slightly s0 
as to bring the centerlines of their forks direct- 
ly over the centerline of the assembled eccentric. 


may be necessary to reset the eccentrics, or 
even shorten or lengthen their rods. 
Assemble the engine, using oil freely on 
all moving parts, with gaskets and graphited 
gland packing. Run it in at low speed on 
steam or air, or by outside power, until the 


parts have worn to a good fit and lost any. 


initial tightness. The steam line should have 
a lubricator to oil the cylinder. 
Beware the temptation to throw over the 


A short pivot stud connects the drag link to the 
@ link. Also above is the link block, shaped 


fo match the slot, which fits the volve-rod fork. 


How the reverse gear will b 
gine, The quadrant on the 
clamp screw that locks the 


5 the 
verse-lever setting. 


reverse lever at high speed. While the en- 
gine should stop at mid-quadrant setting, 
you'll want a throttle valve for fuller control. 
It's well to add asbestos lagging and a 
sheet-metal jacket to the cylinder to mini- 
mize condensation, and to start up slowly 
\d any condensate 
ped via the exhaust. Being of 
cast iron, the engine will safely stand pres- 
sures up to 100 Ib. END 


Zan 


in the four-jow, a piece of 4" squore 
is turned down to form the handle of the reverse 
Holes must be located os in the drawing. 


pivots 
into the ring, which will 
e base. The clamp nut is fitted with a handle. 


yas CLAMP 
cial ! ‘TAPS-40: 
REVERSE DRILL 3/32” s | 
LEVER 676 
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Lathes ond other shop machinery can be mount 


Sturdy Bench 
Built of Scrap 


BECAUSE of the high price and scarcity 
of suitable lumber, you may find it better 
to build a shop workbench from scrap iron. 
Metal for this one, made for a 9” lathe, 
cost $2 at a junkyard. The only wood used 
was the 2” pine top ($3.50) and the 1” pine 
shelf ($1). 

All the metal pieces are lettered in the 
drawing: A, two 1%” by 1%” by 24” angle 
irons: B, four 30” lengths of 1%” pipe; C, 
two 1%” by 21” angle irons; D, two 30” 
lengths of %” O.D. tube (or rod); E, two 
1%” by 14” by 53%” angle irons (such as old 
bed rails). The braces F can be smaller 
angle stock, channel, rod, or tubing. G is a 
6” length of angle providing attachment for 
rear braces F. The 8” shelf H adds longi- 
tudinal rigidity, being bolted to members C. 

Weld or braze the end sections at the 
joints marked X in the drawing; this makes 
the two ends rigid units, to which the longi- 
tudinal members should be bolted rather 
than welded to permit disassembly and flat 
storage. As a photo shows, a machine bolt 
through piece E may be screwed into a 
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‘on such 
a metal bench as this. Only the shelf and top ore of wood. 


Both end 


.ctions are welded up as single 
units. Chi 
t 


off the scale after welding 
Painting surface, 


Angles form a frame for the bench top. 
A filler strip is needed over angle A, the 
thickness of the iron in E. 


All parts lettered here are 
with the exception of H, whi 


tapped hole in piece A. Alternatively, the 
pipe leg might have a rectangular notch cut 
at the end for the nut before welding. 

If welding or brazing is not feasible, the 
end frames can be bolted or riveted to- 
gether, members A and C overlapping the 
legs. If the ends of the legs are threaded, 
standard pipe floor flanges can be screwed 
on. Besides affording a firm footing and 
holes for foor-mounting bolts, they can be 

on the threads to compensate for an 
uneven floor and to level the bench. 


A thrust bearing gives o for stronger grip to this 
vise. The coil spring retains a leather dust guard. 


Thrust Bearing Improves Vise 


Because of reduced friction, a ball thrust 
bearing will greatly increase the grip of a 
vise. But even when the jaws are under 
maximum pressure, a slight pull on the 
cerew handle will release them, enabling 
you to work with greater speed and ease. 

Suitable thrust bearings, obtainable at 
many hardware stores, can be easily in- 
stalled. Remove the screw from the vise by 

¢ the retaining collar between the 
Clean it and the rest of the vise in a 
kerosene bath. If the thrust shoulder on the 
screw is badly worn, dress it down to pro- 
vide a flat, even seat for the bearing. If the 
thrust plate on the movable jaw is badly 
worn, it may have to be counterbored 
slightly. Slip the bearing over the screw, 
reassemble the vise, and wrap a piece of 
oil-soaked leather over the bearing, securing 


To install the bearing, remove the hand screw by 
releasing the retaining collor between the jaws. 


x 


If the thrust shoulder 
to provide an even seat for the new be: 


badly worn, file it flat 


race. 


it with a small coil spring stretched and then 
hooked together. This will keep dust and 
filings out of the bearing.—Evan P. Jounson. 


Shadowgraphs Make It Easier to Identify or Duplicate a Key 


Conrete records of your keys in shadow- 
graph form may come in handy in two ways. 
If you want to identify a key from a mis- 
cellaneous batch, match it against the graph 
and you have the answer. If you need a 
duplicate, the information is at hand, 

Arrange your keys on a sheet of blueprint 
or photographic paper in subdued light, lay 
strips of cardboard crosswise to leave white 
areas for labelling, expose by turning on a 
white light about 60” above the paper, and 
process as directed. When the paper is dry, 
label each key according to its use, and 
record the trade name and serial number of 
the key underneath.—E. Cunistessen. 


| TOOL BOX 


KENNEL TYPEWRITER 
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Adjustable Guide Helps Grind Perfect Edge on Cutting Tools 


Burr around a door hinge, this simple 
guide makes it an easy matter to grind a 
straight cutting ae on a plane blade, 
chisel, or similar too! 

Accurate eae movement of the 
blade during grinding is assured by a U- 


TINTING 


INTERIOR WHITE, I 


shaped channel base shifted back and forth 
on a guiding strip. This is clamped to the 
top of the workbench parallel to the grind- 
ing-wheel shaft. A shim placed in the hinge 
as at right above adjusts the blade at any 
desired angle—Guy H. Leanne, 


Ink Held Under Drawing Board 


A norrze of ink installed under a draw- 
ing board in this manner is out of the way 
and safe from spilling. Thrust the neck up 
through a hole, and support the bottle with 
a stiff flat spring attached under the board 
with one screw.—Enic SLOANE. 


[PAINTING] 


Off-Whites: For warmth, add a trace of Indian red or Venetian red. 


To avoid stark white on ceilings or woodwork, add a trace of raw sienna, or a 
trace of raw umber and lampblack. 
For a cool, faint green cast, add chrome green, 
Ivory: Tint with raw sienna and chrome yellow light in varying proportions, with 
traces of Venetian red and lampblack permissible for still further variety. 
For a good light tone, use 3 parts chrome yellow light to 2 parts raw sienna 
and just a trace of lampblack. 
Cream: Tint with raw sienna and a trace of chrome yellow light. Venetian red sub- 
stituted for the yellow produces a light tan. 
NOTE: Start with a fat wall or interior semigloss or gloss white of the quantity needed for the job, 
and stir it thoroughly. Then mix small amounts of each oil color with a litle turpentine to fluid con- 


sistency. Add oil colors, a little at a time, to the white, stirring thoroughly after each addition. Be 
‘wary of using too much color; tones are easily darkened, but they cannot be made lighter without waste. 
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Small Immersion 
Heater Warms 
Solutions 


Om it is difficult to maintain photo- 
graphic solutions at the proper tem- 
perature, and yet the right temperature is 
important for good print quality, particu 
larly in home-processed color work. This 
pencil-type immersion heater will warm a 
solution, either in a tank or bottle, at the 
rate of one degree per minute per quart. 
You also can use it for heating water to 
dissolve chemicals, 

Remove the plug from the cord of a 60- 
watt soldering iron, unscrew the tip of the 
iron, and pull out the element and cord. It 
is best to remove the plug, for the cord and 
resistance element are sometimes connected 
with clips that are difficult to rejoin. Then 
drill one end of a 12” length of %” (9/16” 
od.) brass pipe to 7/16” diameter for a 
depth of 4” to accommodate the heating 
coil, Also tap this end with a %” pipe tap. 

Insert the resistance element into the pipe 
and seal the end with a X” pipe plug and 
white lead or sealing compound. Test the 
watertightness of the plug by immersing 
this end in water for several hours. A clip is 
made by riveting a U-shaped hook to a %” 
piece of %” pipe that has been cut and 
‘opened to fit over the longer pipe. A 3%” 


4” at one end, insert the 
element from o 60-watt soldering iron. 


it watertight. Gorden hose on 
‘the end mol 


Built around the heating element from a soldering 
iron, this immersion heater quickly raises a photo 
solution to the temperature needed for good work, 


piece of ribbed garden hose provides an 
insulated handle. 

Immerse the heater before plugging it in. 
This will lessen the possibility of breaking 
the fireclay in which the resistance wire is 
embedded. If the unit is first used in some 
old film hypo, the brass will acquire a coat 
ing of silver.—Frank McCarry. 


of the pipe, ond seol 


For the clip, cut and 
19 ond white lead to 


spread apart a piece 
of 4" pipe. Rivet this 
to the hook. 


‘an insulated handle. 
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NEW GRAFLEX CAMERAS. A completely 
redesigned Speed Graphic and a new Crown 
Graphic have been announced. Each is 
being made in the three popular film sizes 
2k" by 3K”, 34” by 4%”, and 4” by 5”— 
and both are grouped in what is to be 
known as the Pacemaker series. The Speed 
Graphic has an entirely new governor-con- 
trolled focal-plane shutter set with a one- 


key selector instead of two keys as in the 
past. A body release trips either the front 
or back shutter; a new front provides tilt, 
rise, and lateral lens adjustment; and an 
open-frame finder can be corrected for par- 
allax. The Crown Graphic has all the Speed 
Graphic improvements with the exception 
of the focal-plane shutter. There will be 
about a $30 price difference between them. 


AUTOMATIC CONTACT PRINTING. Ex- 
posures are measured accurately with a 
built-in flashing timer in the Abbey Flash 
Printer, a small, 22-0z. device that gives 
post-card size prints. With a No. 3 or No. 4 
Pipes, the printer can be used in a normally 
ted room without fogging. Abbey Photo 
ann of New York, lists it at under $9. 
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INDIVIDUAL PORTFOLIOS. To keep un- 
mounted prints in good condition, and those 
of one subject or related subjects together, 
folders big enough for 11” by 14” enlarge- 
ments can be made cheaply of corrugated 
board. Tape two sheets together on one edge. 
A print pasted on the cover both decorates 
and identifies a folder—Rosert J. Merz. 


[crtawresn, rinse merecos 
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hors 9 ADJUSTABLE SPOT. All parts 

this spotlight came from the shop junk 
ia except the lens, which was from a boat 
signal lamp. The housing is an auto oil-filter 
case with a threaded cap, in which a hole 
was cut for the lens, A grease fitting was 
drilled out as a sleeve for the rod that car- 
ries the lamp assembly. Moving this varies 
the beam from a small spot to a fair-sized 
flood. Rows of &” holes at top and bottom, 
fitted with baflles, provide sufficient ventila- 
tion.—FLoyp E, FREEMAN. 


CAMERA BELT HOOK. 


When a small camera 
not equipped with a 

1 case is taken 
on a hike, a hook at- 
taching it to your belt 
will leave both hands 


"shaped to slip over the 
belt, while the tied is bent tightly around 
the handle grip. When not needed, the 
hook can be taken off the handle with a 
pair of pliers. 


HOLDER FOR UNDERSIZE FILM. You can 


use cut film smaller than your holders with 
a sheath made from 1/64” sheet brass or tin 
plate. Drill where the corners of the film 
will come, saw between the holes with a 
jeweler’s saw, and fold toward the center 
over a spacer somewhat thicker than the 
film. A shorter slot is similarly formed at one 
end. Paint the metal dull black, and use the 
sheath as an insert in your regular film 
holder.—Kanu Hatter. 


TRIPOD ADAPTER. Because miniature 
cameras usually have only one tri 
screw socket, many pictures that call fe 
vertical framing have to be taken with 
the camera supported for horizontal 
framing. An adapter can be made from 
aluminum, brass, or steel angle to sup- 
port the camera vertically. Drill and tap 


wie Doth legs for a standard X°-20 camera 


thread. Screw the short leg to the tri- 
< pod and attach the camera to the other 
leg with the knurled-head bolt that is 
used for fastening it in place in the 
carrying case.—GEonce Frost. 
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Vagabond 


By Leslie Sargent 


RTABILITY is a feature seldom asso- 
ciated with an enlarger, but that is the 
biggest asset of this one. Designed par- 
ticularly for the kitchen-table darkroom, it 
can be quickly assembled and put into use 
anywhere—clamped to a door, the back of a 
chair, or a window sash. Moreover, if you 
are going on a trip, the entire enlarger may 
be taken along, the clamping arm, bellows 
assembly, and a tube or two of developer 
and paper packed into the lamp house. The 
whole kit, weighing only 7 Ib., goes in a suit- 
case with your camera, pajamas, and extra 
shirt. The enlarger handles any negative up 
to and including 2X” by 3K”, 

Measuring 4” by 6” by 10”, the lamp 
house was built from one of the stamped 
aluminum cases used for overseas ship- 
ments, its lid being held on by machine 
CLAMP THE ENLARGER ANYWHERE. Attached Screws. A sturdy cashbox or tackle box 
to a window sash, it is adjusted quickly for height, would also do, or a suitable case could be 


pes post HINGED BELLOWS ASSEMBLY. Negatives are put 
the top. in place by swinging the frame down, the assembly 
normally being held up by two spring hinges. 
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Enlarger Travels with You 


built of sheet aluminum and angle stock. 

In one end of the box, cut a hole just large 
enough for a weatherproof porcelain lamp 
socket, In the same end, drill several small 
holes for heat vents. A two-part socket with 
the halves screwed together from opposite 
sides of the hole helps hold in place a 
brightly tinned metal reflector sheet. Make 
this reflector as wide as the box is deep and 
about 11” long, inserting it as an inverted 
“U." If it is cut from a tin can, leave the 
bead on the front edge as a protection for 
your hands, Cut at least two tabs on the 
back for fastening to the case with small 
bolts. The reflector also doubles as a light 
trap, its ends being positioned %” from the 
sides of the box to allow heat to rise and es- 
cape through the vents. Place a switch in 
the wire at some distance from the socket 
to avoid the possibility of jarring. 

In the other end of the case cut a 2%” by 
8k” hole and cover it (inside the box) with 
a piece of opal glass, taping the edges to pre- 


FOCUSING SCREW IS 6” LONG. 
through @ nut brazed to th 
or lowers the lens for focus 


vent chipping and to give a snug fit. Above 
the opal glass, leaving a %” air space be- 
tween, place a piece of heat-absorbing glass, 
resting it on small bolts installed in the sides 
of the box. 

A rectangular frame to provide a rigid 
foundation for the bellows assembly may be 
made of %” by %” dural angle, cut and fitted 
to leave a negative opening of 2%” by 3K”. 
Attach the bellows to the frame with flat- 
head bolts, countersinking them into the top 
to keep the surface smooth for the negative 
carrier. 

At its large end the bellows must be 
somewhat larger than the negative opening, 
It should open up to at least a 5” length, If 
a suitable bellows is not available from a dis 
carded camera, a camera-supply house, or a 
dealer in secondhand photographic equip- 
ment, one can be made from real or artificial 
leather, formed in the shape of a rec- 
tangular-base truncated pyramid. Crease the 
sides into pleats so it can be folded in, and 


ENLARGER CLAMPED TO DOOR. Two pipe 
flanges mounted on the support arm 
between them can be clamped tight by a fu 
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cement the bellows to the frame and to a 
slide for the focusing track. The seam may 
be midway on one side. Make several trial 
bellows out of stiff paper before cutting the 
leather, and use the best as a pattern. 

Two 6” lengths of angle bolted to the 
bellows frame provide a focusing track. It 
should be positioned to suit the slide on the 
small end of the bellows. A 6” long automo- 
bile bolt makes an excellent focusing screw. 
If an automobile bolt is not Decne any 
Jong bolt having a fine thread can be 
Braze a nut fitting the bolt to the slide on 
the end of the bellows. Grind or file a knob 
on the upper end of the bolt and insert it in 
a bearing cup or collar, such as a window- 
shade bracket, held to the top of the track 
by the mounting bolts. Bridge the lower end 
of the track with a length of strap. Take care 
in alignment so the screw will lengthen or 
shorten the bellows smoothly. 

With a good £/4.5 lens and a No. 212 en- 
larging bulb, focusing will be easy and 
printing pleasantly short, but an £/6.3 lens 
will serve adequately if you don’t mind put- 
ting in extra printing time. A lens of 4” focal 
length is usually recommended for coverage 
of a 2K” by 3X” negative. However, a 3” lens 
not only will do a good job, but its shorter 
focal length will project small negatives well. 
Mount the lens on a small lens board made 
of thin plywood or plastic and screw it to 
pt oo late of the bellows. 

ey assembly is attached to the 
sae eee with two strong spring-type cab- 
inet hinges. Bolt these to the lower back 
edge of the lamp house and the bellows 
frame to leave 1/16” space between the two 
parts. This provides clearance for the nega- 
tive carrier. In use, the bellows frame is 
swung down, the negative and carrier are 
placed on it,’ and the spring hinges keep it 


up while enlargements are being made. A 
thumb tab at one comer is convenient for 
pulling the frame down to insert and re- 
move negatives. 

Film carriers may be made from tough, 
thin cardboard or pressed board. Cut the 
centers from two 3%” by 4%” sheets to 
frame the negative, and hinge one edge with 
tape. Make a carrier for each negative size 
to save time. 

The supporting arm for the enlarger is a 
6” length of pipe attached to the back of 
the lamp house by means of a bolted-on 
flange. A tee and setscrew at the free end 
provide a method of adjusting the enlarger 
on a permanent pipe stand. For a portable 
enlarger, replace the tee with two flanges 
used base to base. The inner flange should 
be threaded only part way on the arm so a 
2” pipe nipple can be screwed into its re- 
maining threads to take the outer flange. 
This arrangement will enable you to clamp 
the enlarger to a solid support by a simple 
twist or two. Setscrews may be put through 
the two flanges to hold them tight. Where 
there is no danger of outside light spoiling 
your paper, a window sash will serve as an 
especially convenient support, for it can be 
raised or lowered quickly to adjust height. 
Heavy felt glued on the inside face of both 
flanges will prevent marring of woodwork. 

If you wish to take the enlarger with you 
on a trip, remove the screws that hold the 
hinges to the lamp house, unscrew the pipe 
fittings in the flange on the back, unscrew 
the lamp socket, and place everything inside 
the lamp house, protecting the glass and en- 
larging bulb with packing, Strips of card- 
board may also be slipped in the ends to 
close the holes. Then the lid is screwed down 
tight or snapped shut, and you are ready to 
go pl END 


Red Filter Converts Flashlight for Safe Use in Darkroom 
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Cur round and fitted inside the lens, a red 
photo filter will convert a flashlight to many 
safe uses in the darkroom. Such a safelight 
will be a help in reading instructions and 
box labels and in hunting things dropped 
under the sink or tables. 

If the disk is cut from a square photo- 
graphic filter, the protective tissue in which 
the gelatine is wrapped can be cut along 
with it and left in place when the disk is in- 
serted. The two layers of tissue will help to 
cut down the brightness of the flashlight 
bulb.—R. F. Donavan. 


Home-wonxstior owners often need to 
draw their own plans, and a knowledge 
of simple drafting procedure is helpful. 
Five errors are shown in the drawings— 
two in Fig. 2. Can you spot them? 
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Coat Hanger Used as Carrier 


Drawinc boards, large portfolios, and the 
like may be too wide to fit comfortably under 
the arm. Carrying can be simplified if one 
is slipped over a bent coat hanger that has 
been fitted with a dowel handle. The extra 
length will let the board down low enough 
to go under the armpit. 


Tape Protects Calking Tips 


Am entering the open ends of inter- 
changeable calking-gun tips when they aren’t 
being used may harden the calking material 
in them, Once this happens, it may be neces- 
sary to boil them in a caustic solution. If you 
cover the ends of the tips with masking 
tape, the calking material won't harden. 


sury 1947 187 


De Luxe Vacation Portable 
Rivals Console in Tone 


By Henry C. Martin 


ORTABILITY in radios suggests the 

great outdoors, yet few manufactured re- 
ceivers allow for the different requirements 
of out-of-door as against indoor listening. 
With the exception of more expensive mod- 
els, many commercial portables are either 
incapable of delivering comfortable outdoor 
volume or else overload to the point of dis- 
tortion when they are turned up to an 
adequate level. 

These were the chief factors that were 
kept in mind in the design of this portable. 
In tone it is equal to many large consoles, 
while the output level of undistorted volume 
is high enough to flood a good-sized room. 
Even where surrounding noise would nor- 
mally drown out the sound of a radio, you 
won't have to cock your ear to the loud- 
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speaker of this set. For all its power, it is 
small enough in size and weight to be easily 
carried on picnics, beach and boat trips, 
and the like. 

Two 1S4 pentodes are wired in parallel 
in the output stage and matched to a light 
permanent-magnet speaker to produce the 
unusually good tone. The tubes feed into 
a universal output transformer that has sev- 
eral taps on the voice-coil (or secondary) 
winding. A transformer with an input capa- 
ble of matching load impedances up to 
4,000 ohms is desirable since that is the 
theoretical resistance of two 14s in par- 
allel. In the original receiver the 2,000-ohm 
tap was used because it produced the most 
pleasing tone. The transformer matches this 
tube impedance to the voice-coil impedance 
of the speaker which, in this case, is 4 to 6 
ohms. The speaker itself is one of the light- 


A piece of flat brass, « 
port of the cose, 


to ft snugly cross the 


portion of th 
speaker an LS-volt A and two 45- 
volt B batt + with power. The loop 


antenna slips under the lid of the case. 


est 5” units that can now be purchased; 
alnico magnet is about as large as a thimble. 
Weight, of course, is correspondingly small. 
The chassis consists of a 3%” by 11” strip 
of brass approximately 1/16” thick. This 
piece has no sides but a 2” flange is formed 
in front to support the dial assembly. By 
keeping chassis dimensions to a minmum 
and eliminating the sides, weight is reduced 
and wiring is made easier. Before cutting 
the chassis, measure the inside dimensions 
of the carrying case you intend to use. 
Both sensitivity and selectivity are ex- 
tremely good, the former because two stages 
of IF are employed, and the latter because 
in all, eight tuned circuits are used. Tuning 
is accomplished by means of a midget two- 
gang tuning condenser. As may be seen in 
the top photograph on page 191, the plates 
of the oscillator tracking section are con- 
siderably smaller than those of thi tenna 
section. This is because the oscillator auto- 
matically tunes to a beat frequency 456 ke. 
higher than the antenna. As usual, all the 
IF transformers are adjusted to this fixed 
456 kc. intermediate frequency. Incoming 
siganls go directly to the IR5 which acts 
both as first detector and local oscillator. 
A pair of 1T4’s is utilized for IF ampli- 
fiers. Ground return leads of both the inter- 
stage and output IF transformers (L4, L5) 


absorbing support for one edge of the chassis. 


are wired into the automatic volume control 
circuit. Manual control of volume is ob- 
tained through a l-meg. variable resistor 
(R11) in series with the control grid of the 
1S5. Detection, or more correctly rectifica- 
tion, is performed by the diode plate within 
the envelope of the 185. The pentode sec- 
tion of the tube acts as the first audio 
amplifier and is coupled to the detector 
through R11 and C12. Resistance and con- 
denser coupling is also employed between 
the first and second audio stages. The latter 
consists of the pair of 1S4 power pentodes 
which, in combination, boost the audio 
signal to the high output level that makes 
this set so satisfactory. 

Final choice of a cabinet will be made on 
the basis of personal taste, price, and avail- 
ability. The handsome leather-covered bag 
shown here is on the expensive side, and 
many less costly but equally satisfactory 
substitutes can be found in any luggage 
store. A small overnight bag will do pro- 
vided that it is approximately the right size 
and sturdy enough to stand the wear that 
portables are subject to. This case measures 
4%” by 8%” by 11%” outside; a smaller one 
is not advisable. Before cutting the case, 
make cardboard templates of the chassis, 
speaker, and batteries, and decide on the 
best position for each of them. Mark the 
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positions of the volume control and tuning 
shafts and the openings for the speaker and 
dial on the outside of the case. Score the 
leather with a sharp knife, drill the shaft 
holes, and cut or saw the circular speaker 
and dial apertures. The edges of the cuts 
can be concealed by suitable escutcheon 
plates, 

Most overnight bags are fitted with mir- 
rors, and if yours has one it should be re- 
moved and the loop antenna slipped under 
the cover lining, Instead of being mounted 
rigidly inside the case, the chassis is sprung 
to absarb jolts and shocks. Two soldering 
lugs are screwed to the top of the case and 
another two lugs are bolted to the edge of 
the chassis. Between the anchor points thus 
formed, small tension springs are installed 
to support the rear edge. The front is held 
only by the shafts, which project through 
the face of the bag and are gripped by the 
knobs on the outside. 

Since, in common with all portables, this 


set is dependent entirely on its loop antenna 
for station pickup, it should not be expected 
to perform any remarkable feats of long- 
distance reception. It will, however, easily 
pick up and separate all local stations, and 
its performance can be improved by using 
the antenna to best advantage. One way of 
doing this is to turn the set as you tune it 
until the position of the antenna favors the 
station you are trying to get. Reception can 
also be improved in many cases by leaving 
the cover of the case slightly ajar. Most 
loop antennas, in addition, have an extra 
connection that permits the attachment of 
an outside aerial when conditions permit. 

In order to keep battery drain to a mini- 
mum, no pilot light was used in this circuit. 
This makes it all the more important that 
you remember to turn off the switch when 
the set is not in use. If you can’t trust your 
memory, insert a 1.5-volt .06 amp (60 ma.) 
pilot light behind the dial and wire it in 
parallel with the tube filaments. 


List OF PARTS : 3 meg. 


% watt carbon unless + 10 meg. 


‘Cz, C8, CB, C10, 
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HANDBAG RADIO, Shoulder-strap pocket- 
books can please the ear as well as the eye. 
The complete four-tube superhet handbag 
shown at right above is made by the ARC 


Radio Corporation, It weighs less than 5 
Ib. An identical set is furnished in kit form 
by the Ubildit Co, Both firms are located in 
Brooklyn, N. Y. 


A.M, CIRCUIT 


CENTERTAPPED 
TE-TRANSFORMER, 
— 


U0-DIODE CRYSTAL 
-_ DETECTOR 


TOCONTROL GRID 
59 OF FIRS TAUDIO 
‘OR POWER 


F.M.CIRCUIT 
YDISCRIMINATOR, 
iSFORMI 


CRYSTAL DUO-DIODE. A new circuit ele- 
ment developed by Sylvania Electric, 
known as the 1N35, consists of two germa- 
nium crystal diodes mounted in one assembly. 
The crystals are matched for values of for- 
ward and back resistance under typical op- 
erating condition 

The most likely application of the new 
device will be in replacing dual diode tubes, 
such as the 6H6 and 7A6, in standard AM 
and FM detector circuits. Two typical wir- 
ing diagrams, above, show how the crystals 
may be employed between the IF and first- 
audio stages of a standard superheterodyne 
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receiver, or following the discriminator 
transformer of an FM set. The double-crys- 
tal unit is also said to be valuable wherever 
full-wave rectification, modulation, or de- 
modulation may be required in a balanced 
circuit. 


TELEVISION VIA LIGHT BEAMS. High-in- 
tensity light beams are being used as car- 
riers for picture and sound signals by the 
Allen B, Du Mont Laboratories, of Passaic, 
N, J. For actual broadcasting or in place 
of coaxial cables for short-range relays, light 
beams transmit color or black-and-white pic- 
tures in light or darkness. A modulated 
light spot on the screen of a cathode-ray 
tube at the transmitter is optically focused 
and beamed at the receiver, which may be 
several miles away. It is there focused on a 
photoelectric cell and converted into elec- 
trical energy. Output of a photoelectric mul- 
tiplier is great enough to modulate a picture 
tube directly, thus offering the possibility 


[ey 


CALIBRATION OSCILLATOR. This com- 
pact, small-drain unit is built around a 100- 
ke. crystal and is said to have usable har- 
monic check points up to 100 me. Radio 
Specialty Mfg. Co., of Portland, Ore., makes 
the device, which sells for less than $15. 


arcriver 


that RF and IF stages may be eliminated. 
The photo at top shows an experimental re- 
ceiving setup; above, a pictorialized version 
of how the system works. 


oo 


m9" 


NEON PILOT LIGHT. Consuming under 
1/10 watt and operating at any voltage 
from 75 to 250, this miniature lamp is 
housed in a metal shell especially designed 
for panel mounting. It is a product of Indus- 
trial Devices, Inc., of Edgewater, N. J. 
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~ Water Wheel Delivers Over 3 Hp. 


With 12 double buckets on a 16” 
wheel, this homemade impulse-type 
unit needs only a moderate water flow. 


Part Four 
By C. D. Bassett 


os one of man’s oldest prime mov- 
ers, a water wheel is still a fascinating 
piece of machinery. Perhaps this is because 
it appears comprehensible at a glance (al- 
though an efficient wheel is actually a prod- 
uct of subtle and inconspicuous design re- 
finements), and because it seems to be a 
way of getting power for nothing. The 
homemade wheel described here was espe- 
cially designed for this series on harnessing 
small streams (see PSM for April, May, and 
June), and will reward a careful craftsman 
by delivering years of constant service. It's 
particularly suited for an installation having 
a moderate head (25’ to 60’) and relatively 
small flow (.45 to .75 cubic feet per second). 
Subsequent installments will describe the 
construction of wheels suited for lesser heads 
of water and other varied conditions. 

‘As is apparent from the drawings, this is 
an impulse wheel, driven by the impulses 
produced as water strikes revolving blades or 
buckets. In a perfectly designed wheel, the 
water strikes at high speed, exhausts its 
energy in driving the wheel to which the 
bucket is attached, and then falls free of 
the wheel. 

Known as a Pelton wheel, this type de- 
veloped from the “hurdy gurdy”, a paddle 
wheel used in California by the forty-niners. 
The hurdy-gurdy was a wheel that rotated 
in a vertical plane, had flat vanes fixed 
around its circumference, and was driven by 
the force of water striking the vanes. It was 
not an efficient machine, but it was simple 
to construct. Then an engineer named 
Lester Pelton substituted a cup-shaped, 
divided bucket for each of the vanes, and 
by that step added a high degree of effi- 
ciency to the wheel's other virtues. 

No single wheel will meet all operating 
requirements, but some will perform under 
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a reasonably wide range of conditions, The 
following table indicates the r.p.m. and 
horsepower output that will be delivered by 
this wheel under given conditions of head 
and flow. The latter is measured in cubic 
feet per second: 


HEAD FLOW RPM. HP, 
25° 0.43 350 
30° O51 390 
40" 059 450 
50° 0.66 500 28 


60" 0.73 550 3.75 

Thus, if a survey of your stream indicates 
a head and flow close to these values, this 
Pelton wheel will fit neatly into your plans, 

Strictly speaking a water wheel is an en- 
gine powered by water, just as an automo- 
bile engine is powered by gasoline. The 
important power-producing elements of the 
wheel are the buckets and the nozzle, and 
considerable care should be exercised to see 
that these parts are made correctly, The 
nozzle meters the correct amount of water 
to the wheel, and forms and directs the jet 
against the buckets. Both the inside diam- 
eter and the location of the nozzle with re- 
spect to the wheel are very important, since 
the jet must impinge upon each bucket at 
the correct wheel radius or lever arm. It 
must also be divided equally by the center 
ridge of each bucket. 

The function of the bucket is to convert 
the energy of the jet, represented by its 
high speed, into mechanical energy at the 
wheel shaft. To do this it must slow the 
water from its high speed in the jet to prac- 
tically zero speed when it drops into the tail 
water. Maximum efficiency with this wheel 
will be obtained if the buckets have the form 
and size shown in the drawing. This shape 
acts to slow the jet by turning it smooth 
through 180 deg. The surface of each 
bucket must be as smooth as possible. A 
mirror finish is desirable on the inside, and 
even the back of each bucket should be 
ground and polished to minimize spray. 

Important also is the correct orientation 
of the bucket to the jet. When the full jet 
strikes, the bucket should be perpendicular 
to it. Both the nozzle and the buckets will 
wear under the action of the high-speed 
water, at a rate determined by the silt con- 


While the penstock may be set up to provide either 
@ precipitous or sloping foll, it should be of os 


tent, and should therefore be made easily 
removable for replacement. 

Above all, buckets must be uniform. If 
you can get access to a metal-cutting band- 
saw, cut the blanks according to a single 

attern. This pattern can be shaped so as to 
Poa the end bevels automatically when the 
blanks are bent, and the bending itself can 
be done in a jig or hammering form. This 
jig may be made of a piece of pipe of about 
2” outside diameter mounted in hardwood 
endplates. Also provide a holding fixture 
that will slide in the table groove of the 
bandsaw to assure that the slots for the end 
lugs are cut and spaced uniformly. A hold- 
ing jig should also be made to line up the 


large « diometer as possible, have minimum bends, 
and hold down flow friction to the least omount. 


lugs and buckets for welding. On comple- 
tion, balance the wheel by laying weld beads 
along the backs of any light buckets. Beads 
should be laid carefully and ground smooth. 

Ball bearings may be employed, but are 
not necessary since the wheel turns at com- 
paratively low speeds. If the builder prefers 
to use plain bearings, it will simplify ma- 
chining the shaft, which should present a 
shoulder to the inside of the bearing so that 
the wheel may be positioned. If plain bear- 
ings are employed, babbitted linings are 
satisfactory, provided provision is made for 
proper lubrication. 

One vital job that the foundation must do 
is hold the wheel and the nozzle in correct 
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relative positions. It should be placed on 
firm ground or piling so that it will not 
settle unevenly, and must, of course, take 
advantage of all the head possible. The 
penstock from the dam should have easy 
access to the nozzle, and the tail water easy 
escape to the stream. If possible use 4” or 
larger pipe for the penstock and lay it out 
to hold frictional losses to a minimum, The 
width of the foundation is such as to allow 
the water to fly clear of the buckets. The 
removable cover over the upper half of the 
wheel may fit more closely, since no water 
sprays from the buckets through this half 
of the revolution. 
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The foundation may be made of such 
materials as timbers in a framework, ma- 
sonry, or concrete, so long as it fulfiis the 
above requirements. The wheel and the 
machinery being driven may then be housed 
in any suitable, inexpensive shed. 

It's not wise to dispense with a gate valve, 
which is used to cut off or to throttle the 
water supply to the wheel. Since a gate 
valve cannot be operated rapidly, it is the 
best type, eliminating the risk of dangerous 
water hammer in the penstock. It is also 
well suited for throttling because fine adjust- 
ment is obtainable through the long operat- 
ing screw. In throttling, the gate valve 
should be used together with a tachometer 
or revolution counter connected to the wheel 
shaft to secure the optimum speed and 
horsepower for the stream condition and 
load. Either fasten a tachometer perma- 
nently to the shaft, or keep a revolution 
counter handy in the wheel shed. 

Generally the head and volume of water 
flowing to the wheel will remain constant, 
resulting in a constant output. If the ma- 
chinery driven by the wheel has a level 
power demand there will be little need for 
constant adjustment of the valve. 

The requisite piping, pipe fittings, steel 
sheet and rod, and bolts, nuts, and gaskets 
are available at building-supply houses or 
steel distributors. Machine screws, lock nuts, 
bearings, and the like may be purchased 
from good-sized hardware distributors or 
mail-order houses. 

One final point to keep in mind in making 
your calculations: head is defined as the 
vertical distance between the water surface 
behind the dam and the tail-water surface 
at the wheel. For an impulse wheel, how- 
ever, which cannot operate submerged, the 
available head is measured from headwater 
to the center line of the nozzle. As shown 
in the construction drawing, there is only 5” 
difference between the two definitions, but 
this can make some difference in output 
when working with the moderate heads for 
which this wheel is designed. 

While many details can be altered, the 
reader should beware of any that will affect 
operating characteristics. Thus  stainless- 
steel buckets and antifriction bearings would 
improve performance, involving only some 
extra work in building the wheel. Changes 
in the nozzle diameter, wheel radius, or 
effective head, however, should be under- 
taken only after careful consideration of the 
probable effect’on performance. END 
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Pusher Block Rides Rip Fence for Sawing Small Pieces Safely 


Usine any old scrap as a pusher on the 
circular saw can cause trouble when small 
blocks or strips are cut. This pusher made 
of hardwood has a sure-grip handle, strad- 
dles the ripping fence, can’t slip, and can 


Curtain Rod Frames Name Plate 


Names and direction cards mounted on 
doors or walls can be held neatly in short 
bits of flat curtain rod. Cut the ends round 
with tin snips, file smooth, and punch holes 
for small nails or screws.—FRANK SHORE. 


be used for cuts on either side. A 45-deg. 
comer on the front of the cheeks holds the 
work down as it is pushed. Make the gadget 
by screwing two cheeks to a handle piece a 
trifle wider than the fence—Wi. Tuomas. 


Broken Blade Makes Small Saw 


Frrrep with a handle, a 6” length of 
broken X” bandsaw blade will make a useful 
keyhole saw. The detachable file handle 
shown has a thumbscrew that clamps the 
blade. An ordinary file handle could be 
used with a screw put through it and a hole 
punched in the blade to hold it firmly in 
place while sawing.—Oscan Hyver. 


Wall Hangers Made from Baling Wire Will Hold Small Tools 
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The metal’s natural spring grips tool handles. 
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Snort lengths of %” strap metal of the 
kind used for baling and reinforcing packing 
cases can be bent into wall hangers for 
hammers, files, and the like. Make up sev- 
eral form blocks, spacing the nails according 
to the diameter of the tool handles; then 
bend the strap on the blocks to make brackets 
with curled ends. Punch for a mounting 
screw and, when the hangers are on the wall, 
prickpunch on both sides of the screw to 
keep them from turning.—Eumen H. Benny. 


Argon Beam Lights Clock Dial 


ULTRAVIOLET radiation that makes the 
figures on even an old luminous clock dial 
stand out clearly in the dark can be ob- 
tained from a tiny argon bulb. The purplish- 
blue ray is hardly visible. 

A %-watt argon lamp with a candelabra 
base can be obtained at radio supply stores; 
type AR-3 can be plugged directly into a 
household A.C. outlet, Screw it in a night- 
light socket having a switch in its base. If 
it is used in a three-outlet receptacle, an 
electric clock and a reading lamp can also 
be plugged in. 

‘Any metal cylinder covered on one end 
can be made into a lamp house. A radio 
shield can will do, but one type of shaving- 
stick container just fits the night-light base. 
Make a hole opposite the bulb and solder 
in a tubular shield. Place the clock full in 
the beam. A 50,000-ohm, 1-watt resistor 
prolongs bulb life—Grorcr P, PEARCE. 
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Dash Clock Wired for Home Use 


You can wire an automobile dashboard 
clock to run on 115-volt A.C. or D.C. as a 
handsome _illuminated-dial house clock. 
Most car clocks are designed to operate on 
6 volts, but since current flows only mo- 
mentarily on the winding cycle, they can be 
connected to house current if a 25-ohm 
resistor is put in the circuit. If a 115-volt 
radio pilot bulb can be found, the 250-ohm 
lamp resistor can be omitted from the lamp 
circuit.—Craic C. MARTIN. 


Holder Covers Edge of Blade 


Amateur photographers and modelmakers 

id many uses for razor blades, but un- 
guarded edges are a menace to careless 
fingers. A few minutes spent making this 
combination guard and holder for single- 
edge blades will be well spent. With it, a 
blade can be carried in the pocket. 

‘Any reasonably stiff sheet metal or ¥” 
wide band stock will serve. Fold a strip of 
the metal over at the center to cover a single- 
edge blade below the stiff back; then solder 
on a shorter folded strip to make a track for 
the back. This piece holds the blade rigid 
when it’s in use—W. F. Hotproox. 
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pulley 


wire 
CABLE 


RUBBER 
‘OR 

CANVAS 

HOSE 


ROPE PULLED. 
TIGHT AND TIED 
TO STAKE 


Cobling prevents further domage to @ In toting off a limb, moke saw cuts in the 
split crotch and gives the wound a chance order shown ot left. Excavations should be 
to heal. Protect the bark under the w long, not wide, to ollow maxi 


Excavation is done with a mallet and sharp chisel. Bichloride of mercury disinfects the cavity, and 
Rotting matter is removed down to clean wood, and the inside is then coated with waterproof i 
chips are cleared out so cir pockets won't form. Wood between the bark and hole 
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At top. how o spacer Sts into 


wo of drai 
to tele off aime flux behinds i 


V2" TRIBUTARIES, 


cavity. 


Ya" CHANNEL 
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Concrate is put in a little at o time ond 


with roof 
level with 


ng 


separ sheets. The filing i sicked 
wood, ond the edges are beveled. 


Save That 
Shade Tree 


Simple surgery in time may preserve 
an asset to your property that would 


take years to replace. 


By Earl Seidlinger 


Lr TAKES years to grow a tree and only a 
season of neglect to destroy one. With 
the best intentions, owners have done more 
to hasten the death of their trees by igno- 
rant trimming and improper treatment than 
disease could do in a score of years. But 
there is no reason why an amateur, once he 
understands the problems and provided he 
acts in time, cannot arrest ordinary decay. 

First aid in emergencies and proper sea- 
sonal trimming can do much to prevent the 
onset of decay. One of the most common 
accidents that can befall a tree, especially 
an elm, is splitting in the crotch. Cabling 
will prevent further damage and give the 
wound a chance to heal. Be sure to protect 
the bark under the wire. 

When a limb is to be trimmed off, split- 
ting can be avoided by a first cut on the 
underside a few inches nearer the trunk 
than the severing cut. Then saw the stump 
off close, but do not damage the bark. Coat 
the raw wood with asphalt paint or house 
paint, taking care not to get any on the bark. 
Nature will do the rest, and the bark will 
grow back as a callous. 

If decay has already set in, more drastic 
steps will be required, but first look over the 
tree to see whether it warrants repair. If 
there is much dead bark on the trunk, if 
the upper branches are dying out, or if there 
is much fungus growth at the base, it may 
be best to get rid of the tree or to call in an 
expert tree surgeon. 

‘When a tree appears healthy, it can usu- 
ally be saved. Cavity repairs are best made 
from May through July, never before the 


aury 1947 201 


middle of April nor after the end of August. 
Drill test holes in the infection to determine 
the extent of decay, pulling out the drill 
at various depths to examine the cuttings. 
Trace a pointed elliptical cavity around the 
wound large enough to enable you to get out 
all the decay. A long cavity is less 

than a wide one, as it permits maximum 
sap flow and promotes rapid healing. Smooth 
the bark at the edges with a sharp jackknife, 
and then shellac immediately to keep it 
from drying out—bark dries rapidly on hot 
days. Take care not to spring the bark from 
the tree or it will die. 

Excavation is muscle work with a mallet 
and heavy chisel. Chip from the inside 
toward the edges and avoid injury to the 
bark. Make the back of the hole larger than 
the tracing so the concrete will wedge in 
firmly. A 7/16” hole drilled at the top and 
bottom points of the tracing to the depth 
of the cavity or at least 2”, whichever is 
greater, makes excavation at the points 
easier. Leave a 1/16” to ¥” ledge of wood 
between the bark and the excavation. 

After all decay has been removed, smooth 
the inside walls with a sharp chisel to re- 
move chips that might cause air pockets and 
promote further decay. Disinfect the cavity 
with a solution of 1 part bichloride of mer- 
cury to 1,000 parts alcohol. Then paint the 
inside with a good asphalt paint. 

For a filler use 2 parts clean, sharp, white 
sand (no gravel) and 1 part Portland cement 
mixed thoroughly while dry, and add water 
and spade until damp. Don’t get it too wet, 


Yee 
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or the filling will belly down from its own 
weight. Use one hand for an outside form, 
and put a little cement in at a time with the 
other hand or a trowel. Tamp toward the 
inside, adding more cement as needed. 

If the cavity is more than 8” long, hori- 
zontal spacers cut from three-ply roofing 
paper will be needed every 4” or so. They 
are cut smaller than the cavity and notched 
for anchoring by the concrete. The usual 
practice is to place them so the concrete 
surface will be divided into squares, putting 
the first and last somewhat nearer the bot- 
tom and top of the cavity. Spacers allow 
for tree sway and for contraction and ex- 
pansion in changing temperature. 

When completed, the filling should extend 
slightly beyond the tree surface. It is slicked 
off and beveled around the tracing and at 
the spacers to prevent chipping. 

Elms, hackberries, sugar maples, and 
some other trees have an abundance of sap 
that causes a slime flux behind a filling, 
They require a drainage system to allow the 
flux to drain out instead of working around 
the filling, Cut a vertical %” channel at the 
back of the cavity and furnish it with }” 
tributaries. 

Lead the main channel into a pocket at 
the rear base of the cavity, and drill a drain 
hole to it at a 45-deg. angle. Pockets vary, 
according to the cavity, from golf-ball to 
tennis-ball size. A pipe is fitted into the 
drainage hole. All chips must be removed, 
no matter how small, or they may clog the 
pipe and spoil drainage. ‘END 


Turned Candlestick Is Made 
Without Resort to Lathe 


Emopyine the simplicity of a Colonial 
period turning, this candlestick will be a dec- 
orative centerpiece for a kitchen or dinette 
table. It is made from two lengths of dowel 
of different diameters and two turned hold- 
ers that can be salvaged from the legs of a 
discarded chair. The circular base may be 
cut to a scribed line with a scroll saw and 
rasped and sanded smooth. 

Cut the top of the center dowel on a slant 
to imitate the end of a burned candle, bore 
to take the cross dowel, and mount in a hole 
in the base. A tight fit in the holes and a 
little glue will make strong joints. 

Stain or paint to match the kitchen color 
scheme.—R. J. DeCrisrorono. 


Tethered Power Mower Steers Itself While Cutting Your Lawn 


Weany trudging behind a power mower 
can be eliminated if your lawn is fairly level 
and unobstructed by rocks or trees. Running 
at the end of a 75’ clothesline tether, the 
mower moves in a circular track of ever- 
decreasing diameter as the line winds itself 
up on a center post. Meanwhile you relax 
comfortably in the shade, ready to discon- 
nect the clutch when the mower has worked 
its way down to a 4’ circle or if the blade 
should catch on a twig or pebble. 

The center post consists of three steel 
rods welded or threaded to a base plate and 
spaced by a piece of sheet metal. A pair of 
rods beneath the plate fits into pipe sockets 

ermanently located in the ground; with a 
big lawn several centers permit you to cut 
most of the area with a series of circles. The 
top rods are bent out to hold the surplus 


rope when a smaller circle is worked, The 
spacing of the rods depends on the size of 
the mower used and the amount of cutting 
overlap desired. For a 22” mower and a 4” 
overlap, the distance around the rods should 
be about 18”, which puts the rods about 3” 
from a center point. If your mower is of a 
different size, calculate the desired circum- 
ference accordingly. Unless you make an 
extremely small center post, overlapping of 
the rope turns makes little difference in the 
effective circumference. 

To guide the mower, bolt a sturdy steel 
bar to the front of the machine so that the 
steering pull is applied ahead of the center 
of turning. A snap clip at the end of the 
tether permits you to disconnect it quickly 
for trimming comers and centers with the 
mower guided by hand.—Fornis B, Cuicx. 


Keeping Grease Off Burners 


Waen food is fried on a gas range, pop- 
ping grease frequently spatters the burners 
not in use. Pie pans placed upside down 
over the unlit bumers protect them and are 
easily cleaned.—Beatnice E. 


Tape Initials Mark Galoshes 


Inrriats cut from adhesive tape and 
brushed with colored nail polish make at- 


tractive identification markers for galoshes. 
The initials are easily cut while the tape is 
stuck on waxed paper.—BENJAMIN NIELSEN, 
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ORANGES SWING IN SYMPATHY. Sus- 
pend two oranges the same size on cords of 
equal length tied to a cord strung horizontal- 
ly, and hang a third orange between them 
on a much shorter cord. Now start one of 
the end oranges swinging. As it swings, the 
other end orange will also begin to move in 
tune with its vibrations, increasing its swing 
as the first diminishes. Then, as the second 
begins to slow down, the first will again 
increase its swing. This keeps up until all 
the initial energy has been lost. The middle 
orange, having a different period of swing, 
is hardly affected. 
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ENERGY IN STEP. No matter how weak the 
force 1 to an object, if it is repeated 
at intervals in step with the object’s own 
rhythm of motion, it will bring about some 
The phenomenon is called 
Familiar examples are a child’s 
notes on a piano that cause bri 
a-brac to rattle. In each ease weak pulsa- 
tions are cumulative, adding up to a total 
force far greater than any single impulse. 
This can be shown by suspending a heavy 
book above a table and blowing gently on 
it at intervals timed to its period of swing. 
The book can be made to swing far enough 
by the force of successive puffs to upset 
another standing within its range. 


amazing results. 
resonance 


IN ONE BOTTLE, OUT ANOTHER. Waves 
of compression and rarefaction come to our 
ears as sound when air is set into vibration 
within a certain range of frequencies. If you 
blow across the mouth of an empty bottle 
to produce a strong, clear note, a person 
placing his ear near an identical bottle will 
hear the same note in it. This is because 
the air columns in both have the same fre- 
quency. The effect is made visual by hang- 
ing a light paper figure over the mouth of 
the second bottle. Then, when a good, 
strong note is sounded, the resonant vibra- 
tions will make the paper dance. 


Vibrations Create Resonance 


TUNED DRIP VIBRATES STICK. Some of the effects 
of mechanical resonance can be shown with the 
help of a yardstick and dripping water. Clamp one 
end of the stick in a vise or between heavy books, 
and drip water on the other end from the glass tube 
of a medicine dropper connected to a funnel by 
rubber tubing. Find the natural vibration period 
of the stick by pressing down and releasing the free 
end. Then tune the dripping water to this vibration 
by means of a screw clamp applied to the rubber 
tubing. If the rate of dripping is different from 
the natural period, the stick vibrates feebly; when 
the two are the same, each drop adds its push at 
just the right moment. A small object placed near 
the end of the stick will help in adjusting the tim- 
ing. Vibrations are slowed down by moving the 
weight nearer the end, 


FLAME PLAYS NOTE, One unusual 
means of starting up vibration is with 
a small gas flame. Support a 1” 
diameter, 36” long glass tube verti- 
cally by clamping it in a stand at its 
middle and introduce a 2” flame from 
a jet drawn in a thin 12” glass tube. 
Air in bottles, tubes, boxes, cans, and 
other enclosed spaces has a natural 
period of vibration, and when the 
flame has entered the tube to the cor- 
rect distance, the rushing of gas from 
the nozzle will set the air in the tube 
into resonant vibration and produce 
a strong musical note. This note will 
continue at the same pitch until the 
flame is moved. 
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iRise 


STRING 


FILE FOLDER 


De papers slip and side in ofl folder when you 
take it out of its place? Tying a strin 


toch side os above will help bsep the folder 
thape and prevent its contents from falling out. 


Poker chips make attractive, modern lamp-cord 
‘ond shade pulls when they are drilled or punched 
for a string. Clamp chips between two pieces of 
wood and use a twist drill. The so-called noiseless 
‘or unbreakable chips, usually made of pressed 
cardboard, may be pierced with @ red-hot nail. 


Please Leave 
toe tala 
Fong vte 
setae 


TEAR NOTE TO 
FORM FLAP 


Pope shopping bogs have a way of acing to pie 
in the rain. If you're cought in a pour 

went to keep yeur purchoses all together and dry, 
Yoor ¢ slot on the fold of a newspaper end slip 1b 
over the bag handles. This improvised cover will 
let rain drain off rather than into the bag. 


Here's a favor your milkman will appreciate both 
When le 


9s a courtesy and as a 
him a note, tear the paper about 
top as shown, This forms o flap that projects be- 
yond the lip of the glass and prevents the rolled-up 
note from dropping all the way inside the bottle. 
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Yowions te smevance of Bavog the hop 

of a table rattle against the legs by 

Small adhesive bandage ot each point of contact. 
1 the bumpers to match the tone of the wood. 

They are not only inconspicuous, but can be removed 

eosily and do not mar of the furniture, 


Just os soldiers’ “dog tags” gave vitol information 


in emergencies, your wrist watch can carry your 
name, social security number, and other dato. This 
clio identifies the watch in cove of loss of theft 
Remove the 1d put the works in a dustf 
place or under a glass while doing the engravin 


Dork stairs or hallways are dongerous whe 
bulbs burn out. If you want to avoid bein: Coc 
in the dark, insert double outlets in oh soe 

where a single bulb now provides the domination, 
Two smaller bulbs will give an adequate amount 
of light but will not burn out ot the some time. 


light 


Plates from old variable condensers make fine 
letter holders for the modern desk. Polish the flat 
plates and mount them on a base of wood, metal 
‘outer plates can be 
of black or colored 


Want to know the temperature outside the house 
as well os inside? Your stem-type photographic 
thermometer can be made to gi 
ings if you drill o small hole in the sash and thrust 
the stem fhrough the hole. Si 

inside, the temperature can always 


machine or other heavy appli. 
‘healed through a deorwoy, 
con save weor cad fecr on your muscles os well o 
the doorsill by plocing a wooden apron up against 
the sill as shown. Build it up to the thickness of the 
stop and bevel the other edge flush to the floor. 
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TRACTOR PRESS BALES HAY. This press, 
made by John Deere, of Moline, Ill., picks 
up hay from the windrows and bales it au- 
tomatically as a one-man job. A minimum 
of wire is used in the baling, and there are 


no short ends to fall to the ground and find 
their way into future bales. Windrows are 
picked up and fed directly into the bale case 
without a cross-conveyor. A steel tube serv- 
ing as a hitch also houses the drive shaft. 


MODERN PIGPEN OF STEEL. Fiber-glass 
insulation, an adjustable turret, and a re- 
movable door permit temperature control 
and ventilation in this structure to make the 
life of a hog the life of Riley. The hog 
house is made by the E. A. Strout Realty 
Agency and is light enough to haul by trac- 
tor or horse to new locations, 
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RAIN CAP PROTECTS EXHAUSTS. A die- 
cast aluminum fitting with a hinged cap 
keeps water, dirt, and birds from getting in- 
to the exhaust pipe of a tractor, power com- 
bine, or power hay baler. It fits almost all 
types of exhausts and mufflers up to 3%” 
diameter. H. M. Sheer Company, of Quincy, 
IIL, is the distributor, 


FOR KODAK 
MONITOR... 


Carries better... 
Looks better... ee 


leather straps, metal- 
reinforced inner sec- 


tion make it a truly 


and, of course, it’s safer de luxe case, 
ein a KODAK 
CARRYING CASE 


FOR KODAK 35 
with Range Finder... 
Handsome Field Case of 
top-grain sole leather, with 
shoulder strap, Bui 
ednes...quil ‘accessibility 
instant, easy shooting, 


(Below) 
FOR KODAK VIGILANT 
SIX-20 


Kodak Snapsack...russet sole 
leather with hand strap 
illustrative of pouch-type case 
so popular for folding cam- 

eras, Albo takes Kodak 


FOR YOUR BANTAM... 


Handsome leather Field Case 
with neck strap... permits 
manipulation of all came 
controls without removi 
from case . .. tripod soc) 
base. At your Kodak dealer's 
. + Eastman Kodak Comp: 
Rochester 4, N. Y. 


FOR ANY CAMERA WITH TRIPOD SOCKET... 


Ounces of prevention . . . Kodak Hand 
Straps . .. Kodak Neck Straps .... light, 
strong, woven leather . .. make it 
aly impossible to 

‘op your camera. 
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Quonset Sires House 


Dnessep up and glamorized, the five-room 
bungalow illustrated by the model above is 
designed to cost only $4,000 to $6,000. De- 


Heat Hardens Glue 


Tr taxes less than a minute for this new 
wood-gluing press to cement boards together 
so tightly that no tongue-and-groove joint is 
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veloped by the Great Lakes Steel Corp., 
which plans to produce basic units that can 
be completed by local contractors, its Quon- 
setlike arch-rib, Stran-Steel construction 
lowers cost and speeds assembly. 


required. Developed by the Raytheon Man- 
ufacturing Co., the press holds the pieces in 
a high-frequency electric field between two 
plates, while the heat thus generated sets 
the glue in 30 to 50 seconds. 


TRADE-MARK 


Drive 7 Goals with a 
Flashlight Cell?_Yes! 


P 
Properly released, the elec. 
tric energ 


i in one tiny 
Eveready” flashlight cell 
could drive a polo ball the 
full length of the field—300 
yards—and do it 7 times, to 
score 7 goals! 


‘The registered trade-m rendy"dltinguishes producta of 


@ Ic takes POWER to make light. And NATIONAL CARBON COMPANY, INC. 
it takes power-packed new "Eveready" 30 East 42nd Street, New York 17,2 
flashlight cells to make your flashlight Unit of Union Carbide and Carbon Corporation 
give you better light, longer! Today, 
with energy and value nearly doubled, 
“Eveready” brand flashlight batteries are 
first choice everywhere for 1-a-s-t-i-n-g 
LIGHT! Plenty available—good dealers 
have them—no price increase! 


‘of bright, white light. 
‘And i's yours for the pre- 
war price. Still only 10¢. 
MEANS BRIGHTER LIGHT, 

LONGER LIFE 
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YOU CAN | 


| “FEEL” THE 
‘DIFFERENCE 


ence between Ni 
files and ordinary file brands. Yet most any 
hand can feel the difference with just a few 
strokes of these master quality files. It shows 
their trim - in the way they 
10 the line . smooth, even bite 


files among home and industrial craftsmen. 
They're easy to obtain—good hardware stores 
have them or ean get them for you. 


> 


_ NICHOLSON 
| FILES cov ever ever 
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Mobile Unit Tracks Rockets 


To warcu the flight of long-range mi 
siles, engineers of the Army Ballistic Re- 
| search Laboratories have developed a tur- 
| ret-mounted telescope unit installed on a 
| mobile gun carriage. Nicknamed “Little 
Bright Eyes,” the unit has two 4%-inch 
telescopes: one visual; the other photo- 
| graphic, with a 35-mm. camera attached. 
Between them sits the tracker, using high- 
power binoculars. In center photo, above, 
the apparatus is shown awaiting a 
off; at top, it is swung skyward to follow the 
rocket’s flight. The streak pictured in the 
bottom photo is a V-2 rocket, soaring 15 
miles from the earth's surface, as seen by the 
photographic telescope in a test at White 
Sands, N. Mex. 


sti 


What a difference the right motor makes ...in boat 
performance ... in boating fun! It’s easy to choose 
the right motor for any boat from Evinrude’s complete 
line of 7 models . ..2 handy “singles” . ..2 smart cwins 
«+.and 3 famed four-cylinder motors . . . the smoothest 
on the water! Only Evinrude dealers enjoy the extra 
sales-and-profit opportunities offered by a complete 

line of light motors... in addition to a 
complete line of four-cylinder models! 
EVINRUDE MOTORS, 5590 N. 27th 


Street, aukee 9, Wisconsin. 
“anada : Brinraide Motors, Peterboro, On 


LIV IIF 


FIRST IN OUTBOARDS — 38TH YEAR 
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OUTBOARD MOTOR 
OWNERS! 


1 
myan’s New Vari-Pitch 
PROPELLER GIVES -_ 


3. High 
2 aii 4, Overdrive 
all from one propeller permanently installed on your motor! 
Now you can troll as slowly as you wish, without 
plates or special devices. Merely set the pitch of a 
Paul Bunyan Vari-Pitch propeller at low and you 
barely move, To speed up, change the pitch, just as 
you would shift gears in a car. For extra fast speed, 
use pitch 2, 3 or 4, depending on load. Adjustment 
is simple, self-locking, fool proof, can’t come loose. 
Now, for the first time, sportsmen can have four 
motors in one, by installing the Vari-Pitch propeller, 
which becomes a permanent part of your motor. 


NOW AVAILABLE for the following motors: 


‘TYPE "C" Evinrude Zephyr 5.5 H.P. All years. 


‘Above Models $10.00. On these adjusting ring ie 
in front of propeller as illustrat 


TYPE "3" Champion singles up to 1938 serial number 

3000, (Note: some of the older motors have replacement 
take type “A propellers.) 

TYPE “F” Champion singles 1946 to present. 

Above Models $8.00.On these adjusting ring is inside hub, 


NOTE: If you have difleulty obtains 
Pitch propeller, write us, wiv 
or money order and your propel 
‘one of our many dealers. 


Paul Bunyan Vari- 
red. Enclose check 
Pl be sont to you through 


PAUL BUNYAN BAIT CO. 


VARI-PITCH PROPELLER 
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Fishermen's Tools Clip Vines 


Tue high-grade steel, cadmium-plated 
pincers and pliers pictured above were orig- 
inally designed for fishermen, but have 
been adopted by gardeners for pruning 
shrubs and vines. The self-opening tools 
can also be used for mechanical jobs. The 
Bartelt Engineering Co., Rockford, Ill, is 
the maker. 


Water Jet Drives Boat 


A PROPELLERLEss boat, powered by a 
high-velocity water jet and capable of ma- 
neuvers not possible in conventional craft, 
is a new experiment of the Continental 
Motors Corp. Designed to turn in its own 
length, move sideways and astern, and op- 
erate in shallow and weed-infested waters, 
its method of propulsion is known as “hydro- 
pulsion.” Similar in principle to that of an 
airplane jet engine, it utilizes the pushing 
force of a solid stream of water ejected un- 
der hydraulic pressure. 


Dependable 


The Champion 100-Mile-an-Hour Club, the 
“world's most exclusive club,” is composed of those race drivers 
who have driven the full 500 miles in the Indianapolis Race, at 
an average speed of 100 m.p.h., without relief. Of all the race 
drivers who have competed in this international speed classic, 
only 35 have achieved the distinction of becoming members and 
are entitled to wear the club emblem. 32 of these 35 quali- 
fied for membership using dependable Champion Spark Plugs. 


CHAMPIO 


AMERICA'S FAVORITE SPARK PLUG 


Sento Naxiieys tow Mayer 
eke Meyer = Chet Miller « Lou Moor 
Kelly Pil = Koy Pay = floyd 


FOLLOW THE EXPERTS —vemann Derenvasie CHAMPIONS FOR YOUR CAR 


listen to the CHAMPION ROLL CALL . . . Horry Wismer’s fost sportscast every Friday night, over the ABC network 
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AMERICA’S 
FAVORITE 


GRINDER & TOOL CO. 


ESTABLISHED 1896 


SHEBOYGAN, WISCONSIN 
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Fill Holes, cracks, dents, gougeannnn 


| Zou BETTER FILLERS 


© HARDEN FASTER =a & 


@ SHRINK RES 
sane ee 


rus wous Aas 
Sop labs 
Br 
eg 
a 7 
me a plaster ication. 
> tart) Can be mle 
4, Sceroeied 
ca, 


, 
tr Webb Company + Dept $ = Norcross, Georgia 


MUFFLERS 


STEELS and ALUMINUMS 
with 8 (motorboat, tone 


SANDEE MUFFLER CO. 


7523 5. WESTERN AVE. LOS ANGELES 44, CALIF. 


PS Si 
Write for folder 


D. W. ONAN & SONS INC. 


2773 Royolston Ave., Minneopelis 5, Minn. 


NOW the 
G-E EXPOSURE METER 


offers extra help for your camera! 


These I new masks snop 
on the G-E meter in place 
of hood to let you read 
INCIDENT LIGHT 
subject) the 
woy. Gi 


hood on, 
vides extreme accuracy 
for reflected light. Easy to 


‘ond 
pictu 
Schenectady 5, N. Y. 


‘Ask your photo dealer for the 


Qrn 


‘s 3 meters in One! 


HANDICRAF 


Choice of experts in 
every art and craft 
field. Singly and in sets, 
50c to $50.00. 

(Stightly higher in Canada.) 


Buy where you see this sign — 
At hobby, hardware and gitt shops. 


X-acto Crescent Products Co., Inc., N.Y. 
In Canada, Handicraft Tools, Ltd., Toronto 


| your AC Fuel Pump is the stron: 


Pulsing steadily, hundreds of times a mile, 
rT 


heart of your fuel system. It has 
long, faithful service because of its inbuilt 
quality and scientific design. 

You can prolong that faithful service indef- 
initely, if you insist upon an AC when 
you replace your present pump with a 
new or rebuilt one. 


vey igaz 2IT 


NOW is the time 
to buy GOOD tools 


ot value 


You get extra value in Plomb tools 


today, b to pre 
levels. Plomb’s production of 13 t 
1940 makes this possible. Mater 


design and accuracy are better than ever 


-ause prices are clo: 


before. So get the tools you need from 
your Plomb dealer now. Write for 
catalog to Plomb Tool Company, 22576 
| Santa Fe Avenue, Los Angeles 54, Calif, 
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Brush Slips into Handle-Case 


A wnisk-noon travel brush, mounted at 
the end of a plastic combination handle and 
¢, folds into the case when not in use and 
y opened when needed. ‘The 
Kipp: mpany, of Circleville, Ohio, 
manufactures it. 


| Sander Does Heavy Jobs 


| _ For heavy-duty work at home or in a 
| shop, this disk sander and polishing h 
combination accommodates variety of 
cessories. Made by the Lake Manufacturing 
& Engineering Co., of Syracuse the 
device can be driven from below or behind 
by a ¥-inch V-belt. Two arbor V-pulleys 
| provide speed changes and shaft adjustment. 


Why Tord engines / 


dont overeat 


@ Whether you own the Ford Six or the 
V-8, you're sure to get balanced down- 
draft carburetion. You're sure that every 
cylinder is properly fed ... and economi- 
cally, too! 


In the Ford V-8 engine, the dual carburetor feeds 
the cylinders through a duplex manifold. Each 
manifold serves four cylinders whose place in 
the firing sequence prevents simultaneous suc- 
tion by any two cylinders: 


‘Theres a 


In the SIX the downdraft carburetor serves the 
cylinders through a unique four-port manifold 
with dual leads. Two leads serve the two center 
cylinders, the others serve the end pairs. As in the 
V-8, this resufts in even feeding. 


In both SIX and V-8, you get greater economy 
fcom Ford's accelerating pump which sends extra 
fuel into the carburetor when the engine needs 
extra power, but saves this fuel in normal driving. 
And in cold weather Ford's new Automatic Mani- 
fold Heat Control routes warm exhaust heat past 
the carburetor for quick warm-up, then back 
through normal channels. 

These and many other features put FORD 
OUT FRONT for fuel efficiency. 


in your future 
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HOW YOU CAN 


SEAL CRACKS 


AIRCOOLED 
DIESEL POWERED 


Do as professional repairmen do—seal small eo : oder 


racks and porous holes in metal castings with 
Smooth-On No, 1 Iron Cement. 

You simply mix Smooth-On with water and 
force the mixture into the opening. It hardens 
like metal and stays tight, because Smooth-On 
expands slightly as it secs. 

Sealing cracks is only one of many useful 
metal repairs you can make with Smooth-On 
around the house, in the garage, etc. Use it to 


stop pipe leaks,’ tighten loose bolts, screws, 
Tr ee oo eetne, | ATTENTION HOMECRAFTSMEN! 
co PLANS fx: Push rnd, eaten, 

’ fag fuels, tbh isthe Gh aR TAT, PR 
Keep Smooth-On handy for emergency re- | Graftsman's Medel Co.20301. 41st St. Dept. 19, Milwoukee, Wie. 


pairs, Buy it in economical 134-02. or 7-02. size 
at your hardware store, If they haven't it there, BUILD YOUR OWN FAN 
<a > with that old motor 


write us. 
HANDBOOK 

CEMENTS FREE SHOWS HOW | 
Send the coupon for this 40-page 
pocket size manual. Gives clear, 
tested directions for making metal 
repairs without using heat, on 

household equipment, auto parts, | 

utensils, cools, cutlery, etc. 170 | 


diagrams. Describes also other 
useful Smooth-On Cements for special purposes. 


---—: Sign and Send NOW-——— 


Smooth-On Mfg. Co., Dept. 58G 
570 Communipaw Ave., Jersey City 4, N. J. 
Please send me my free Smooth-On Handbook 


TORNADO 


GAS TORCH 
The Modern Way of Soldering 


Ideal for hard and soft soldering. Will heat 
‘quickly: solder will fox ind smoothly. 
No compressed air required. Nothing to pump. 


Name. Self-adjusting. Safe. Economical. Can be 

‘used for annealing small parts and bending 

Address. ‘metal parts. Generates a ‘ot 1700" 

we Fahrenheit. Simply connect to any iiluminat- 

TAT 0.307 ing (manufactured) gas Jet with a rubber 


fase Sass tonne, Tas cence a eee 
Sued ene. eats 
P * ‘The "tornado Gis "Torch No. 119, complete with three 
Doit with SMOOTH 0 | snes to 85:86." See'your duane of endo st’ duad Sant 
: Wat ee epee 
The Iron Repair Cement of 1000 | Rebco Corporation, 204 E. 44th Street, New York 17,N.Y. 
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Safe Trailering 
Demonds . 


Trailer Parts 
TORQ-LESS AXLES 

. BULL DOG HITCHES 

. BULL DOG PARKING JACKS 
What's behind Safety-Engineering? Drop 
us a cord today with your address and 
you'll receive the full story in our new 
FREE Catalog by return mail, 


Send for FREE Catalog Taday 


HAMMER BLOW TOOL CO. 


2-46, i>) 


WAUSAU, WISCONSIN 


ILD YOUR OWN 


‘and all-round machine you have been walt- 
ing for, Furnished with post hole digger and sickle bar attach- 
‘ments if desired. Eliminates the hard work of clearing land 
‘and making fence. Propels itaelf anywhere—op hill and. 
down, Two speeds for sawing and road travel. Powerful 
TH-P motor. Use engine for many belt jobs when not 

ig. Plenty of opportunity far profitable cus 
tom work. Costs too little to do without. Other, 
power attachments available soon. Patents pend 
ing on exclusive OTTAWA features, Low factory- 
to-user prices, Send for Free details. 
OTTAWA MFG. CO., 1-701 WALNUT ST., OTTAWA, KANSAS 


Put a Scott-Atwater on the back of your favorite 
craft for a trial run. See how it flashes into action on 
the first pull of the starter! Speed across the lake— 
watch your boat race through the waves! Then idle 
down to a creep~your boat barely moves, yet the 
Scott-Atwater purrs smoothly on. 

‘This sensational performance is the result of ex- 
perienced, progressive engineering. For example— 
Scott-Atwater’s multiple feather-valve intake system, 
Scott-Atwater feather valves automatically change 
timing to maintain a full fuel charge at all speeds. 
This guarantees 
easy starting, slow 
trolling and full 
top speed 

Send coupon to- 
day for the new 
fishing bool 
to Catch More 
Fish.” 


4 MODELS 


A Standard 
Luxe Single, 


ing 3.6 horsepower 


at'4,600 rp. 
certified 


‘loping 
horsepower at 4,200 
Pepi. one certified 


“WOW TO CATCH MORE FISH 
by Frank? R. Sd, 
on fing. 


0 temp 
“8 pages, illustra 
diagrams of lakes 

me. Send coupon, 


col 


SCOTT-ATWATER MFG. CO., INC. 


‘2001 East Hennrpin Avenue 
Dept. PS77, Minneapolis, Mina, 


Enclosed find 10 cents for which please send, 
Frank R Steel's new booklet, "How to Catch 


picireteoaunll 
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New Plane Lamp Is Brighter 


Ten times brighter than the ordinary 20- 
watt airplane reading lamp, a new type 
% inches long (inset), formerly used in 
has been announced by General 
's Lamp Dept., of Cleveland, Ohio. 
The lamp is recessed into a wall or ceiling to 
avoid glare. 


Removes dull traffic film—restores the original 
color and lustre—quickly, easily and safely. 


N27 POLISH 
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Milling Table for Drill Press 


A SMALL, two-way micrometer-feed slid- 
ing table for light milling in the drill press, 
as well as for precision hole location, is man- 
ufactured by Leo G. Brown Engineering 
Co., of Los Angeles. The table, easily 
mounted on a drill press, is 7% inches square 
and is fitted for one-inch T-bolt heads. Both 
feeds have a travel of five inches. 


AIRPLANE GENERATOR 


25 AMP. 
Can be used on homebuilt 
Electric Welder, Wind 
Charger. Battery Charger. 
Light Piant, etc. Also can 
be" used on’ boats, trucks, 

} airplanes. Fits nearly any 
34'volt airplane 
Built by Leece-Neville, 24 
volt, 25 amp. Model 1-3. 


BRAND NEW! 
gaumiee 22. $24.95 


aan 


‘AERO INSTRUMENT COMPANY 
Municipal Alpert, Heuston 12, Texas 


POWERFUL 


iutrensale Telescopes 


easily made by anyone, Full power and clear vision 
Fuaranteod, Bapfoct tenia tailed instructions 

‘power '$2.50. 200 power $3.50. 400 power $5.00. 
Instfuctions alone oe. 36% deposit on C10.D. orders 
‘Unconditional money back guarantee. 


DEPT. BK, SUFFOLK SCIENCE SERVICE, MANORVILLE, K. Y. 


Br Er MEN. ete Satdnanion 
165 East 3rd Street, Dept. 7-A Mount Vernon, N.Y. 


Write for Fi 
‘Send check or money order to: 
War surplus Dept. 


SH. GARDEN TRACTORS 
EAN and MOWERS 


Get FREE FOLDER NOW! 
Get details on 1 to 9 H.P. walking 
and riding tractors, Do i900 abe on 
Small farms, estates, orchards, 
Gens, ‘Low-priced.-Send. postcard 
SHAW MFG. CO. 
8707 Front St,,Galesburg,Kans.665PSN.Ath St,Columbus, Ohio 


pan nivieriiessead 
verier Bey percoent 
WELDING WITH HOBARY 15 EASIER Oniy with 
fears thal lot You complete «job faster whilo 
policy bale aes) megs pectielia vote 


“BUILD YOUR OWN" AND SAVE! With the Ho- 


bart Generator, a used auto and cha 
you can build your own portable gasoline drive 
are welder and save hundreds of Go 

everywhere for welding jobs. Send coupon 
WOBART BROTHERS (O., BOX P-77, TROY, OMIO 
‘One ol the Werld's' Lorgest Builders of 


arc welders” 


DA. ©. Welder : 
Your Own" 1 Welding Scho 2 

1D Cotcies : 

WOBART BROTHERS CO., BOX TROY, OHIO > 


Name 
ADDRESS 
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BROKEN CHINA, TOYS, ETC. 
It’s transparent, 


puco CEMENT 


Electrically Welded Endless 


‘Made ln widths from 3/8" to 1-3/4" 
Make your band saw do more work for you. The proper 
‘ie tinnortat a 


BURRILL SAW & TOOL WORKS 


405 E. Main St, lon, N.Y. 


A PENNY BUYS A 
6 MILE RIDE! 


Get the thriftiese power on wheels 


|, mpi! And 
 ipttoon ci 
Compiece with’ as 
Poversize stand, 
and” all, necessary 
attachments 


RIDE ONE 
AND YOU'LL 
BUY ONE! 


Whizzer Motor Company. Michigan. 


‘ena $98.8), wie incor $2.42 Feral xi Tax ( ) chack ot 
{mony ait Send ne ee WMZZER Wot ey tt 
fain drip Haare nly ded, check 


gne___ i. 
SS 
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‘Available si, spec 
‘Manutacturers 


Ghangers and) high’ Frequency 
Generators 


KATO ENGINEERING COMPANY 


LANS FOR 5 PROJECTS 
that ane fun to bald 


Special combination offer 
includes easy-to-read 
plans for: 1. Folding Lown Choir 
‘2, Child's Teeter Totter 3. Chil 
2A-re0m ‘Swallow Ho 
Moit your dollar bill teday! Ask for Pod 


DELTA MANUFACTURING DIVISION 


well Manufacturing 


jenna Ave., Milwaukee 1, Wis. 


Deliitrait : 


A/¢ CARLSON RULES 
have this 


10°SECOND 


WITHOUT OPEN 
can quickly replace the blade. Keep 
{eplacement Blade oa hand. 


The cer THOR 
4 ‘gasoline engine 


LOW PRICED 


FOR THE FIRST TIME IN YEARS! 


REGULAR $2345 VALUE 
NOW ONLY 


© FAMOUS CASCO 
POWER WORKSHOP 


New portable all-purpose Electr-O-Too! Kit 
FOR MECHANICS, 
HOBBYISTS, HOME CRAFTSMEN 
‘Works on wood, metal, glass, plastics, 


leather. Long. powerful 20,000 
RPM motor 


control. Fully guaranteed, 20 inter- 
ygeable precision-made a 


ramous 


COLEMAN STOVES 


Bate rhe factors 


ae be 3 cro 
HOMPSON Cis BOA’ betsy 


fitted chest. Free descriptive 
Iiterature on request, 
SPECIAL 


BRIDGEPORT 2, CONN, 
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ASCO PRODUCTS CORPORATION + 


peer 
Floors... 


with Less Care ! 


with Self 
SIMONIZ on your floors. The | 
long-loating brilliance that 


Wrist Watch for the Blind 


A wnist watch that tells time in the raised 
characters of Braille is made by Longines- 
Wittnauer. To learn what time it is, the 
wearer lifts a spring cover that allows him 
to touch the hands and the dots on the 
dial. When the cover is released it snaps 
shut automatically, thus protecting the face 
of the watch, 


Sig 


Drain Stopper Sits Tight 


Tune is no accidental dislodging of a 
drain plug when the Sur-Seal rubber sink 
stopper is used. Featured by Los Angeles 


Standard Rubber, Inc., its handle sets flush 


with the sealing rim that is level with the 
drain edge. The stopper can be removed by 
grasping the handle and exerting slight pres- 
| sure to break the suction seal. 
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PRESSURE QUEEN 


FOUR CYLINDER 


PORTABLE AIR COMPRESSOR 
SPRAY PAINTING OUTFIT 


COMPACT @ RUGGED @ POWERFUL 
‘The idea! air supply for home and farm workshop, 
machine shop, garage and contracting painter; for 

oduct. finishing, inflating tires, 

les, trucks, machinery, etc, 


Dullding maintenance, interior and exterior. Handles 


fay pat, insecticide or disinfectant. 
‘This 4 cylinder compreor has drop forged crank 
thaft, stlateonstel, heat treated valves; bronze bear= 


‘and poaitive forced feed lubrication. Maximum 
Preimure 50-60 ibs., free from pulsation. Standard 
equipment includes the compressor mounted on steel 
Bane! with carrying handle,’ belt compressor pulley, 
air chamber, sir gauge, hoe, spray gun. Re- 
‘quires ¥% or ¥4 h.p. motor or gas engine. 


It your dealer does not sell Pressure Queen write direct 


THE CAMPBELL-HAUSFELD CO 


HARRISO! 


~ 


i} 
Fix it with Weitito 
a housshold Apiamd 

Shut out dirt and dust! Press pliable 
Mortite around windows, doors, base- 
boards, etc. It’s done in a jiffy. Keeps 
out ants, insects; fine for calking, 
stops rattles; the ideal weather- 
stripping. Roll covers about 80 ft. 
At Hdwe., Paint, Dept. Stores, 
Lumberyards. 


$1.25 Morel 


WRITE FOR FREE BOOKLET. 
4. W. MORTELL CO., 534 Burch St, Kankakee, Il. 


WHEN YOU THINK OF BETTER 
LATHES AND SHAPERS 


Swing over bed, 10175" 
Distance between centers, 24° 


LASTING 


ACCURACY 


1 for 
LOGAN Lathe 


The ability of the Logon Lathe to hold to closest 
tolerances after years of usage results from ad- 
vanced design and precise construction methods. 
Logan lathe bed ways ore within 0005" of parallel« 
ism, The front bearing seat on the Logan ball bear- 
ing mounted spindle con vary no more thon .0002”, 
Total spindle run-out 12 inches from the bearing is 
less than 0008". Rugged, massive construction is 
combined with these precision standards, and vit 
points of the lathe ore protected by self-lubricating 
bronze bearings. These ore a few of many reasons 
why it pays to choose o Logan Lathe for the small 
shop as well as for industrial use. 


WRITE FOR THE LOGAN CATALOG... compl: 
information on Logan Lathes, Shapers and Accessories. 


RUGGED, ACCURATE BED 
5" of parallelism 
NCATING BEARINGS 
nathen i 
ENCLOSED IN HEADSTOCK 


ENCLOSED BELTS, GEARS, PULLEYS 


Prevents occ 
AUTOMATIC BELT TENSION RELEASE 
‘Makes belt chonging easy ond tafe, 
g PRECISION BUILT THROUGHOUT 

For tool room accuracy in your shop. 


DisTRiCT 


1 
2 
3 
4 
5 
6 
7 
8 


Ices. 
1672 Waion Si 
+ Sin francis, Csi, 
ger 682 


‘Cetra 1206 it 
co., 


LOGAN ENGINEERING 


DEPT. C-7, 4901 LAWRENCE AVE, CHICAGO 30, ILL 


Rosleors Bee 
ew torn ICY. 
eto 7008 
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© Windproot 
Lightweight 
© Large Flame 


PIPELITE:, 


‘You can have a good, steady, cash business of 
your own reconditioning saws with the Foley 
‘Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
circular saws. Easy to operate—no eyestrain. 
SEND FOR FREE PLAN—shows how to 
Send 


coupon today—no salesman will call. 


FOLEY Ccéomaic SAW FILER FF 


FOLEY MANUFACTURING CO. 
719-7 Foley Bidg., Minneapolis 18, Mis 
Send Free Plan on Sav Filing busine, 


start in spare time—no canvassing. 
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EASY with one hand 


and a 


“YANKEE 


Quick-Return Spiral 
Screw Driver 


Got to drive screws where it’s hard to 
use both hands? Easy with a “Yankee” 
130A Spiral Driver. ick-return” 
spring in handle keeps bit in slot, returns 
handle after each push. 

Write for the “Yankee” Too! Book. 


[ 


NORTH BROS, MFG. CO. | 
Philadelphia 33, Pa. 


FOR SAFER DRIVING IN STORMS AHEAD 
‘ASK YOUR GAS PUMP MAN TO PUT ON FOR YOU 


pregnetrrsettesttil 
Anco RAIN-MASTER 
Windshield Wiper Arms and Blades 


in U8. A by 


THE ANDERSON COMPANY GARY, INDIANA 


MOTORCYCLISTS 


* * * *« ATTENTION! 


t for all Harley's eliminates hand 
getaway, renter maneuverabile 


‘be ty. ‘Teapro 
fasy to install. Write for de 


SCIENTIFIC RESEARCH CO. $18.8. Yis"3ece" 


BUILD YOUR OWN MACHINE TOOLS 


LEWIS MACHINE TOOL CO. 
7.0, Bax 7446, Sta. L, Dep. 5, Les Angas 23, Cal. 


What warns 
expressmen glass 

won't bounce? 
What warns them not 


to crush or jounce? 


CAUTION LABELS 


At Stationery Departments Everywhere 


Here's a great new bike 
trailer that’s baile to last. 


NEW 
WHIZZER 


“STATION 


WAGON” 
DOUBLES YOUR 
BIKE'S 
USEFULNESS 


St veal de 
trong steel undercorriog 
afore finish we mn 
tide 
tonoe V8 wher 20 a 


See your local bike dealer or order from 


WHIZZER MOTOR SALES CO. 


PONTIAC, MICHIGAN 


of eusince roa ei 


AUTOFYRSTOP CO. dept. ps.47 
2035 Washington Av., Philadelphia 46, Pa. 


MONEY MAKING Wepsve omnis for neh 


OPPORTUNITY Ecmitores Welt for Pron. 


MILLERS FALLS 
TOOLS 


THE MARK 
OF QUALITY 


Hand drills, breast drills, any of the wide 
variety of tools with the Millers Falls 
trademark have one thing in common — 
quality. Built to rigid standards of ex- 
cellence Millers Falls tools, for nearly 80 
years, have demonstrated their ability to 
do their work quickly, easily and econom- 
ically. 

Whether it’s a drill, plane, brace, 
screwdriver, or some other tool, you'll 
find one that fits your needs in the Mil- 
lers Falls lines. But be sure to look for 
the familiar Millers Falls trademark. 
It’s your guarantee of quality and satis- 
faction in the tools you buy. 


MILLERS FALLS 
COMPANY 
Greenfield, Mass. 
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HOME SOLDERING IRON 
WITH PROFESSIONAL DESIGN 


Now G.E., makers of industrial soldering 
irons for over 25 years, offers home craftsmen 
a moderately priced iron with @ professional 
design. Has same type heoter used in indus 
trial models. Quick heating. Built for long 
service, A brazed tip gives the heat @ smooth 
path to travel. 

The G-E Handy iron can do @ variety of 
from repairing @ loose wire to 
dealers now have Handy 


667-2, Apparatus Deportment, General Electric 
Company, Schenectady 5, N.Y. 


Free: “How to Solder” manual with every iron 


by BRUSH 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


‘WARNER ELECTRIC CO, 1512 Jarvis Avenve, Chicago 26, Deptn-4 
I Gentlemen: Send Free Sumale and Detaletor 1 
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PAINTERS’ 
STRIPING TOOL 


you can do your own expe 
ture, bikes, model planes, bul 


Gneago 18, i. 


A TOOL 
NOTA 


Can Get 
This 24.P. 


You 
Siva OLY $1.00 | 


MOTOR SCOOTER! spgus 


feet 


Please Send 10¢ 
for Catalog 108 


LEARN ELECTROPLATING 


Highly Paid, Uncrowded, Interesting Business. Part 
or Full Time, Common Schoo! Education Sufficient 
etc, Money Making 


ets, Processes 


Use tractor or ol 
cost power. ‘Thousands ceed for com 
cial sawing It pays for 


teard today for FREE booklet, 
“How ¥O MAKE KUMBER® and Catalon 
of Woodworking Equi 


BEISAW MACHINERY CO., ‘nets Field Building, 


315 Westport Road, Kansas City 2, Missouri 


BUILD THE NEW LEJAY 
FAST-FREEZER 


8 to 40 CU. FT. COMPLETE 
CAPACITY PLANS 
fiom ONLY 
5° obove 1 0 0 

10° below $ 
zero -— 
MILK COOLER PLANS, TOO, 


are Included with the PAST 
PREEZER plane at no extra 


at hand.” No speclal tools re- 
‘autre. 


LEJAY MFG. CO. 


‘Canada $1.10. Satiatac- 
‘Euaranteed, 

423 uilding 
Minneapolis 8, Minn 


‘on practical subjects, 1000's 
pleased ‘customers all over the world. 
‘ADAMS BROWN COMPANY — BOOKS OF APPLIED SCIENCE 
Dept. 277 Chestnut Hill 67, Massachusetts, U. 8. A. 


ELECTRIC MOTORS 


Brand new 1/25 H.P. Standard Make, Electric 
Motors for Immediate shipment, 6/16 inch 
shaft, CCW rotation, 4 pole heavy duty. A mil- 
lion uses, polishers, grinders, fans, etc. $2.00 
cash with order—balance $6.50 C.0.D, 


VIC WALTERS, 719 WYANDOTTE ST., KANSAS CITY 6, MO. 


igus ‘Gebel 
Wonderland 


A 10-Ton Press 
at Low Cost 


porating, bending, 
cond straightening 
shop ore easy with 


work up to 18 inches wide and 
11% Inches high. Send for free 
bulletin showing press and 
wide variety of accessories, 


UT-10A Press f.0.b factory $28.25, 
DAKE ENGINE COMPANY 


622 Seventh Street, Grand Haven, Michigan 


“t 


~~ 


Gib 


your good right hand and 
that good Stanley Hammer 


@ Almost the moment 
you wrap your hand around 
the handle and heft a 
Stanley Hammer you know 
you've found a pal. 

Drop-forged from special 
analysis steel and given two 
“super heat treatments” to 
make a tougher head and 
stronger claws. Claws have 
a uniform split and beveled 
grip that bites into a nail 
shank. The handle of young, 
live hickory is in the he 
to stay ,.. the eye pr 
shrunk to exclude mois- 
ture. Make friends with a 
Stanley Hammer and have 
‘a friend for life. 


THE TOOL BOX 
OF THE WORLD 


You'll want 
these two books 
‘The first book is free... “The Joy of Accomplish- 
ment”, a brief introduction to tools and their uses. 
‘The second is the famous textbook, “How to Work 
with Tools and Wood”, recently revised, fully 
illustrated. The cost is just $1. 
Stanley Tools, 277 Elm St., New Britain, Conn. 
Please send by return mail 
FREE booklet: “The Joy of Accomplishment.” 
0 188-page book: “How to Work with Tools and 
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Factory-recommended AC's, of correct Heat Range 
for today's fuels and driving speeds, help millions to 
be punctual. Have your plugs checked to be that 
you have the right plugs for today's driving and fuels. 


| Aut 


Spark Plugs cleaned @ 
and adjusted "By 
the AC Method"" may 
save as much gas 

as 1 gallon in 10 


AG SPARK PLUG DIVISION » GENERAL MOTORS CORPORATION | 
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Last Generator for Shasta 


‘Tue last of five 75,000-kilowatt genera- 
tors for the Shasta Dam hydroelectric plant 
in the Sacramento River Valley is shown 
under construction at the General Electric 
works at Schenectady, N.Y, When installed, 
the five generators will produce enough 
electricity to light more than 10,000,000 
household lamps. 


Seals Slides in Six Seconds 


DesicNep to seal 35-mm, double- or sin- 
gle-frame transparencies in only six seconds, 
the Thermo-Sealer, a product of the Albert 
Specialty Co., of Chicago, protects the 
slides with hermetically sealed covers of 
glass and plastic. Operating on electricity, 
it automatically aligns the glass plates and 
maintains correct pressure and heat. 


INDUSTRIAL PRECISION 
for YOUR HOME SHOP 


HELPS YOU HANDLE MORE PROJECTS 
with “PROFESSIONAL” Workmanship 


Press_and accessories is a real time 


ATLAS PRESS CO. 


[755 N. PITCHER ST. KALAMAZOO 130, MICH. 
LATHES» DRILL PRESSES « SHAPERS - MILLING MACH 


BUILD YOUR OWN RADIO 
With These Wonderful Meissner Kits 


5 TUBE AC-DC SUPERHET KIT § | 


‘Complete—Neo Extras to Buy 


6 Tube, 


Gets Full Broa 


2 Band SUPERHET | 
ds 


ideast and Short Wave 


Ht Full sizet 9 


New York City Stores: 115.17 W. 45th St & 212 Fulton St 
—_—_—_—_—_—_ 


FOR THE FINEST 
VACATION EVER 


Go “Exploring” ona : 


HARLEY-DAVIDSON 


For fun and thrills, there's nothing to equal 
a vacation tour the Harley-Davidson way ! 
Just pick the historic places and natural beauty 
Spots you want to see most — and your de- 
pendable Harley-Davidson will take you there 
Jast and economically, Go where and when 
you please — stop over any time — no set 
timetables to follow. You can do more and 
see more — even visit out-of-the-way places 
not reached by other methods, And all season 
long your Harley-Davidson turns evenings, 
holidays, and week ends into extra pleasure 


time — as you join other riders on trips and 
gypsy tours, or take in race meets, 
hillclimbs, and other thrilling mo- 
torcycle events, See_your Harley. 
Davidson di ¢ NOW — and mail 


coupon tod 


DAVIDSON 


Horley-Devidion Motor Co., Dept. PS, Milwoukes 1, Wis. 


Pleose send ot once free copy of 24-poge 
“ENTHUSIAST” Moo! with thrile 
Ing motorcycle ection pictures and stories, 


5 State 
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TOOL OF 
joo! USES 


Smooth, steady power at your fingertips! Perform 
Breciaicn operations not possible with any other port: 
Able tool! With a Handee you can turn out profes- 
sional look’ rojects for ples 
ane and train models 
ngs. puppets. initialed tum 
25,000 r.p.m, Wt, 12 «7 
ACCESSORIES! Choose them from the 
‘more than 500 made right in the 


€or profit—ship. 
Jewelry, wood cary- 
jers ete, AC or DC, 


A Goon START—THE 


HANDEE KIT 


pont 
Sories packed 


tn 
Compact steal 


; 
compliab” Coms- 
pete, poetbald. 

Handee only, wit $27: 

inccensortes, $20.50 


NEW PRECISION ATTACHMENTS 
Fit Handee only, enable novice 
do perfect work. 


ORDER NOW! SATISFACTION GUARANTEED! 


FREE! NEW 52-PAGE MANU 


CHICAGO WHEEL & MFG. CO. 
101 W. Monroe St. Dept. PO. 7m, 


Send CHandee Kit (Handee Tool (Precision Attach- 
ments D1C.O.D. QRemittance enclosed (Send Manual 
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Outboard Spares Its Propeller 


sipped with a de- 
vice that automatically disengages the pro- 
peller when an obstruction is encountered 
is produced by the Metal Products Corp., of 
Milwaukee. Smaller and lighter than prewar 
models of similar horsepower, it also fea- 
tures fingertip controls, dual” carburetion, 
and (arrow) a tilt-up securing lock. 


Lever Tool Salvages Lumber 


‘Tue Bord-Pri, a new tool for the reclam: 
tion of old lumber in razing jobs, is d 
signed to facilitate the removal of sheathing, 
siding, flooring and other woodwork. Man- 
ufactured by the Maco Corp., of Hunting- 
ton, Ind., the tool exerts an equal distribu- 
tion of pressure against the entire end of the 
board to be removed, thereby minimizing 


splits and cracks. 


AMAZING POST-WAR DISCOVERY! 


PLASTICROME 


CLEANS AND PROTECTS METAL 


A PLASTIC PRODUCT THAT DISSOLVES 
RESTORES CHROME! PREVENTS 
CORROSION AND DISCOLORATION! 


No, 1-Mokes Metal Shinel 
No. 2—Keaps It Looking Fine! 


The modern mirocle 


~~ spEED WHEELS—— 


Extra! JUST OUT Extra! 


U.S. PAT. PEND. 
INSTANT NICKEL wo zo2s81 Juvenile wheels, solid tire 
NO CURRENT OR BATTERIES USED compere Kit rwes 00 
$230 rite 4 wheels 00 

COVERS 15 FT. ‘Semi-pneumatic tired wheels 

$3.25 

$2.75 

$2.00 

$6.75 

$4.90 


$2.80 
JIM BROWN TOY COMPANY 


1093 Home Ave. Akron 10, Ohio 


No. 3. Hawaiian Wiggler 
gets bass $1.10 
in lily pads 


Many excellent catches are being 
made with the No. 3 in stumps, weeds and 
lily pads where big bass often hide. Write for free 
catalog. 


FRED ARBOGAST & CO., 1707 North St., Akron 3, Ohio 
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Tew \mproven Electric 


MOTO-SAW 


> DREMEL MFG. CO. 


Made to U.S. Army Specifications! 
| 15-JEWEL 


BECAUSE | DO SO 
MANY JOBS BETTER” 


the Parallel-Action BERNARD. And here's why | | Gonoit Sie Dep WES. 120, vest 2 Tie 


they're so handy for you, 


| 
‘There's no other pair of pliers in the world like | 


787 Clinton Si 
PEMRICK inc. KatanGltOS, 


Hundreds of thousands of BERNARD's went to war 
in Yank machine gun kits, but, once again, they're 
available to you at your local hardware store. 


Look for the name “BERNARD” 
BERNARD Parallel-Action PLIERS are 
one item in a line of fine hand tools— 
hedge clippers, pruners, paper and leather 
punches, etc.—known for quality for 75 


years. Free catalog on request. WATCHES WANTED 


QUALITY TOOLS SINCE 1870 ike nga ag a es a ca 
dj 4 


WM. SCHOLLHORN Co. iF 
7007 Chapel Street, New Haven 9, Conn. 
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IMMEDIATE DELIVERY ! 


Complete 


F.0.B.ROVERSFORD, PA. 


cue 8” BENCH SAW 


CUTS THROUGH 2%6” 


AMERICAN MACHINE & TOOL CO. i | 


DEPT. 200 ROYERSFORD, PA. 
MAmAAAdsAbbAAednbbndddensnnntnnnendannnel 


(np 3150 coum tak tan cig ea 


v Jaierntvalomen itn wring engee. Wi 
‘$0Daeeires” Haba tas. Co: Box RS, Tey, 0. 


INDEPENDENCE DAY 
FOR MOTORISTS / 


Wi 9 ull 


CARBIDE Ghat 
NON-MAGNETIC 


— for etching, marking, 
cutting glass. "In plastic 
case with pocket elip. 


Tungsten carbide 
silver brazed into 3: 
heat treated steel bo 


i 
LUCA “MILHAUPT ENGINEERING CO. 


NOW TRY 
“LDountless 


SWEEPING 


Reduce Germ 
Laden Dust 


Eliminate 
Sweeping Compound 


Dustless brushes used with Arbitrin sweep- 
ing fluid eliminate up to 97% of germ 
laden dust and reduce sweeping costs 
20%. Arbitrin fluid, poured into a metal 
reservoir in the brush back, filters through 
the tufts and keeps dust down as you 
sweep. Dustless brushes are used in thou- 
sands of schools, factories, offices, stores, 
and institutions. There is a Dustless brush 
to fit your needs. Write for sizes, styles 
ond prices today. 


Nome 

ee 
sireet *aeeet 
Lee —— 
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NOT THIS TIME 
BROTHER. 
USED 


WE 


When you want to fix things fast. . . remember 
Weldwood Glue. It's quick t0 mix... easy to use... 
tremendously strong... stain-free. ..rot-proof 


and permanent. At hardware stores, lumber yards, 


chain stores. 
WELDWOOD 


PLASTIC RESIN 


WATERPROOF GLUE 


United States Plywood Corporation, New York 18, N.Y. 


MASTER DRAFTING MACHINE 


Mounted on for Beainner 
20" 24" 
Masonite 


Make 
FASTER-BETTER| & 


Tear of 
and Mail 
this Handy 


‘nite 


Master Drafting Machine @ $2.95 8. 5 


SAVE MONEY 


Id your own 
SMITH COMPRESSOR 


Now, use the world.famor 
pressor to operate rock dri 


Smith Air 


Epray guns, sandblasting, 
Jost” order’ "the ‘Smith. Compressor Head “and 
Accessories with complete 

Sembling. All you. need in 
Shop. facilities, "Capacity 
power for most comprestor jobs 
Tor0 Tike per square in 

wit peed ‘corp 

atic unloading and idlin 


WwaITE GORDON SMITH & CO., Inc. 


TODAY! 405 College Street Bowling Green, Ky, 


ple 
Pressure Up 
equipped 


Just off the press'—Bvery man 
who. owns ‘a worksiop whould 
Mave "copy" of our new, ‘up-tor 
Qhesminute, 200 pare cuialdg ot 
Machine nop, Beuipment the 
intent oois made by the Blegeat 
Manufacturers in the U. 8 
jete with illustrations, descrip- 
Plone, “prices. Prompt, delivery 
fn moat tools listed in this book, 
Available at cont of print 
ie Sous today! POS 
iret Grae 


MASTER CHAMPION 
LAWN MOWER SHARPENER 
, Saw Sharpening 
‘& Key Machines 


ij FRANK’S MFG. CO. 


Astronomical — 


100 diameters magnification. (10,000 area magnification) 
Bineh diameter veel main, Cube "30, Tnches long. Brass 
focusing ‘Tripod 6 feet high. Equatorial: mounting 
Ready "io. set-up and ‘uses Full power and ‘cleat vision 
Ruaranteed. Price $12.50. 25% deposit on C.0.D. orders. 


DEPT. 


BT, SUFFOLK SCIENCE SERVICE, MANORVILLE, N.Y. 


GAME SUPPLIES 
Chub Faritue - Counter 
Games 


K.C. CARD CO., 838 South Wabash Ave., Chicago 5, IM. 


»PRICE REDUCTIONS * EXPANDED STOCKS + 


WOODWORKERS . 

constantine MASTER MANUAL 

Got the Most Fun From Your Hobby. 
otesnenn 


fiers pares een tee 


Sack Seaettee 


Faigiruce vas sue 


NEW MIDGET ELECTRIC 
ELDER 


Ai ae 


FOR LIVING 
OR TRAVEL! 


jugs into Light 
t AC or DC 


Two New SCHULT Models 


to Suit Your Purse and Purpose 
‘One modest investment in a Schult offers you 


tuxuey un 
ED le porate ome, 
inset ARC wane ‘t, ‘Strader Ave, Dept. 4-205, Cincinnati 26, Obi Comtort and privacy for 


four adults. “Accent on 


BUILDING CONSTRUCTION Livi 


ee conch 


LIVING 
ROOM 
of Lugur 
Liner, Both 
models have 
separate bede 
completely. 
equipped 
Kritehens, 
WRITE FOR 
CATALOG 


AMERICAN EXTENSION SCHOOL OF 
"Sue w. michigan Avecschicoge 1a 


Once the Flatfish gets its hooks into a 
fish. the fish is as good as in your creel; 
¢ Flatfish hooks are not 
‘The conventional Kind of hooks. ‘They're 
smaller and sharper. They penetrate more easily and more 
quickly. Then, too, the Fiatfish has a hooking arrangement 
that hooks the easy striker. With the hooks offset from the 
body of the lure, the fish cannot obtain sufficient purchase on 
the body of the bait to enable it to throw the hook. World's 
largest selling plug. Over 3, 
colors. Underwater, surface and trolling models, $1.20 each, 
Musky, $1.35. Flyrod size, 95c, Write for FREE 32-page Color 
Catalog, including 4,000 word treatise on plug fishing. 


HELIN TACKLE 
6342 Pulford Detroit 7, Mich. earatoG 
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8x32 Prism Binoculars 


= 
THE DEMAND FOR WOLVERINE BOATS INCREASES 
EVERY YEAR — THERE MUST BE A REASON. 


WAGEMAKER COMPANY 
GRAND RAPIDS, MICHIGAN 


DEPT. 26 


BROWNSCOPE co. 
Dept. 7P, 24 W. 45th St, York 19, N.Y. 
BINOCULARS Tetscopes” ““mucadscores 


ee <4 
aM rtetnamitng, NEW SCIENTIFIC DRINKING 
2-98 FINK, ELEPHANT 


rere ana ono a 
ena oe 


Jt) MEN'S ee 


RADIO PARTS + RADIO SETS + RECORD CHANGERS — 
PLAYERS » KITS « WAM GEAR « AMPLIFIERS » TESTERS 


3 Slate set 
: a fnMade 


SUPPLIES: ACCESSORIES 
S| 


MICROSCOPES wees 


es st HY] 


sofucen NE 

sotenr soe A Eee 
ee List 

co 194 


LAFAYETTE RADIO CORPORATION 
CHICAGO 7 ATLANTA 3 
265 Peachtree Street 


901 W. Jackson Bivd, 


rend. 
NATIONAL SCIENTIFIC INST RUMEN’ 
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4 THE “POCKET-SIZE” 
* MACHINE SHOP 


DREMEL MFG. CO. 
Boot. 127-6 ‘Racing, 


Send for Free List of 


 TEADING BOOKS Lenae seamen 


‘on Watch Repairing, Clock et a 
Repelring, Engraving, In- Ming you nee 
dustrial Diamonds, Aircraft faith "Send 
Instruments, ete. 10 = 


Get This Home Movie Feature 


‘“BISCUIT BEN’’ 


NEW DRAWING DEVICE ator, a! w 


DRAW ANYTHING YOU CAN SEE WITH LUCY! =< : 
CR ea oo ar Seen atc hae a at 
xt = 
> 


BEELER ENTERPRISES Dep't G = North Hollywood, Calif. 
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New Revolutionary Radio! 


The Crystalear® is COMPLETE 


‘© USES NO TUBES OR 
ELECTRIC CURRENT! 


© Nothing else to buy! 


© Highly Efficient! 
© Built in tuner! 


better erystol 


© Extremely Sensitive ‘dio on the market! 


send only $1.00 % 


Crystolear Radio, Post Office Box 6112 
Cleveland, Ohio 


(neapvi? MAGNETIC 


ADY! 


RUST! RUST! RUSTI 


WHAT s headache! Heres the anawer! A new liquid 
RUST REMOVER—auickly dissolves rust on iron 
steel, hardware, machinery, ete: NO RUBBING or hard 


Be 
FREE Gs higher elsewhere) 
gyucrp ; E poet Myon te 


CIRCULAK 


CORQDEX Leunusr 


IDEAL 10 Grve Olt Get FoR WORK. 
SiGe: Bold on 5 Days Trial, money 


QUICK-CHANGE?’ cear ox 


— CUT THREADS — 4 TO 224 PER INCH 


fmm Approximately .003 feed, for fine turning. Only 7 52 


ned occere F.0.B. Chicago Gvarantoad 
Easy to instoll, FO Atlas, Logan, Craftsman 
we “and Power-Kratt Lathes 


THE SCOUT 


SENIOR 


valve engine for boais 18" long and 
7/20" ore by Ms stroke. “Aluminum pistons. High: 


jis “alcohol, Price postpaid” complete. ready 
to run with T0-Ib. safety valve and prop rif 


PHILIP STEVENSON CO. 
Box 162, Station D Cincinnatl 6, Obie 


60 POWER TELESCOPE $2.95 


fork 19, Me 
Tee on rerees 


AMAZING SEE ADJUSTING WRENCH 


New 10° 1 
Soeeta 
iment serew. Pits 
forall 
Ins 


out ax 
A. Or 

Cin 

wath 


Ene'or two cylinder. 40 mph. Up to 106 
‘alles per wallon. ‘Send 25e for complete 

orature with large pcture, 
yw dgawings.. price of parts, 
shd.$1 (retinded with first 


For PHOTOGRAPHERS @ HOS. 
PITALS @ LABORATORIES © 
WORK SHOPS @ LAUNDRIES 
© OFFICES @ RESTAURANTS © 
PRINTERS @ PLAYROOMS: 


PUNT YOUR CAR WDE? 
Amcaig NEW auTO ENAMEL 


Get Beautiful Mirror-Like 
Finish That Looks Like 
Sprey Job! One Quart 

Does Entire Job 


NO" 
MASKING 
NeeoeD 


eed NO BRUSH, NO SPRAY, NO MASKING! You just WH 
On with Powaer Pull, (urnished, Takes 


DRIES TO GLISTENING, PROFESSIONAL FINISH! 

WYPE Is 9 now Miracle Enamel for autos. It is NOT a 
wax or polish but a lghlustre ENAMEL finiah. With 
WYPE! anyone can WUUful Job! Geta quart to) paint 
your carer to, in this BIG:MONEY ‘businessl 


Boe'your dealer or order direct. 
SEND NO MONEY! 
Order WYPE Today! 


NEW MONEY-MAKING 
BUSINESS! 


Ing. BIG 
‘Wert in cans oF 
All $3.95 per Quart 


Order one quart or more toda, 1. 'Send for Fm 


of" powerful mon 
piste Why walt 

ordering one auar 
more of WYPE today! 


WYPE CORP. Dept. 17-G_*2\°.2uin*nat 


NOW-commcrtty NEW MITER-BOX 


FITS ANY SIZE BOARD! @ ALL STEEL CONSTRUCTION 
ALLOWS SAWING AT ANY ANGLE @ WEIGHS 12% LBS. 


SAW-KUT GUIDE 


‘CUT GUIDE fmlyagsinat Gourd aligning sam perpendiclr 
Seu Ems mig winders” $350 

‘ito peeing beards, 
and ders wihost pe "ira 


THE BONAIRE CO. 
58 GLENWOOD + MINNEAPOLIS 2, MINN, 
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| CROSMAN Situ RIFLE 


KC @ Most Amazing Gun Ever Invented for 
= — Target and Small Game Shooting 


Tha en ita fr yor med sing der 


COMPLETE DRAWING 
MACHINES: 


Borel for ecesracy. 177 
models 
CROSMAN. ARMS CO. INC. motion. 
Sh. Tochester 7 7% 


The BETTER Ammunition for ALL .177 
and .22 caliber Aur Pistols and Rifles 
177 cal... $250 per Wt ohhh 
22 cal... $300 pe M ERAN 
POWER 


Quality products for fast, accurate work— 
designed for portable compact flexibility. 


ad Signal Corps wpe, Exresaly sense, 


lightriont ony Sat). With Sy fh cord, 
feria tnd’ cor'cihions."Evety One 


$2.49 


Ok’ s CO. IGNITIONLESS — 


COL (Wiring), BATTERIES 


oureganos Naar 
ROWBOATS Way 


KAYAK BOAT CO, 1528 EAST 1290 ST, NEW YORK 35, HY. 


Say You Saw 


PERFECT DOWELS 
| n -.. easily made 


It In Popular Science 


10, DUNELLEN, N. J. 
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adhe ho. TH $2 G95 


setae 
Saas eases usa ae 
oped 


‘SCINTILLA RAIL "iND POWER WORKS 


34 macdousat Sireet Wow York 42, mM. ¥- 


How to Start 


YOUR_OWN BUSINESS 


Make Flexible Molds, 
Composition Flooring 
NO EXPERIENCE—UNLIMITED MARKET 


‘Start your own business at home in your spare time, Tre- 
‘mendous money-making opportunities for both men and women. 


FLEXIBLE MOLDS 


Make your own 
dents aet2. book 


canary. Stenay Yet 


COMPOSITION FLOORING 

Make foors that last a lifetime with amazing COMPOSITION 
FLOORING! New ‘discovery now en 
Boors, in Deautiful patterns. in most 
{nla over "wood, concrete, brick. 


“this ‘componition 


fHooring offers ualimited money-making possibilities 


Free Catalog! 


RITE TODAY! 


BING PRODUCTS 
Dept. B-21, 88 Broad Street Boston 10, Mass. 


Radio’s Greatest 
Buying Guide! 
ALLIED’S 
NEW RADIO 
CATALOG 


Send for this Big 
Book NOW! 


Send for your FREE copy of sh leading Buying Guide 
for Everything in Radio! Here's the handiest c 

for Servicemen, Dealers, Soundmen, Amateurs, Build: 
ers and Experimenters. Features the world’s largest 
and most complete stocks of qual and elec: 
tronic supplies—all at lowest prices! Get the equip: 
‘ment, the speedy service, the expert help you want, 
from ALLIED—Radio's Largest Supply House! 


164 PAGES - - RADIO'S BIGGEST! 


! ie a ) 


HUGE STOCKS—MORE THAN 10,000 ITEMS 


Everything for every radio use: new model home 
(0%, Phono-radios, communications receivers, 

jam kits and gear, radio parts, tubes, tools, test 

struments, public address ea! 

to-build radio kits, 

radio's most complete stocks—all at lowest prices! 


ermalas b O32 
"a Rage 


(Rush FREE 1947 Catalog 
DSend 6 Books No. 37-799 
GSend Books checked above 
GSend Calculators checked above 


N 


ts ssvenclosed 
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MILL IT 
ON YOUR LATHE 


MILLING ATTACHMENT 
Convert Lathe in 10 Seconds 
a 


iy muted 
he's regular taal post 
Sti qokaly pay for fae 


sMMERIATE|BELIVERY 
AC iy mere 
* 


3 in 1 OTTAWA SAW 
ma wees rats 
sn euls TREES, 


SAWS BIG LOGS, SMALL LOGS, LIMBS 


One motor performs all three operations. Furnished with 
or without attachments shown below. ‘Thousands In ‘use. 


6-H. P. 


prices. FR 
details “write TODAY, 


OTTAWA MFG. CO., 2-701 Pine St., Ottawa, Kansas 


NOW! BOAT OWNERS 


The GYRO FLUX GATE COMPASS System 
feat tae cami ,feady to Inatall. This remarkable 
fea with your 


2M." x34" 
Aoostigmat 


ative 
‘with leis Diapha 
Complet 


ith tens $5300 
TTox Included 


‘Makers af Photographic & Electronic Devices a 
aia sttiaen sect = wtoonyn 5, 6 Y 
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PLASTICS 


“CENTURY ENTERPRISE 
Box 56-P5, Station A Los Angelos 31, Calif. 


12 Ibs. padio pants 


$2.00 


COLT & LUGER 
aenpees 


Fistula “May Often 


Result From Piles 


FREE BOOK — Gives Facts On 
Associated Ailments 
EY CS 


Rectal 


Abscess,” Piles and other Fectal and colon disorders 


WAR SURPLUS 


For the Sportsmen—Young or Old 
All Year ‘Round Use 
Perfect oll woot 
Olive Drab 


SLEEPING 


Oe nd 


eo 
pe GARDEN & TREE SPRAY 
$ 3 


‘Add 10% for postage—No COD—Send check or money order 


PLASTICS 
MANUALS 


MONEY AT HOME 


Preserving baby shoes tn metal 
Experience ecessary 800/ “1000 
320 Se. Ruthelen, 


Fl, fold, silver. bronze. No 
‘profit. Your ‘own. business. 
‘Los Angeles 44, Calf. 


NEW AUTOMATIC 
IRON TESTER 


Pilot light flashes on 
off 


i. 
tera op Saat, a 
HAE oermosias, est 
d 


HANLAN CO., 1419. 


ally new kit desipoed by former 
incre: Preewired chasis cashes you to balld 
Me dieccnchcua~naieroceivr code gular, Bome 
roadeatter, photoelectric relay, ete by “clipping in” basic 
Components de directed in simply-tiagramesed festa. 110 
‘ACorDC.Kits38 pares alone would cox double this low: peice. 
Seder your ‘Magi libs Rit today aad leuen cheesonss 
iekly at home, Send. for free llsarated 
sls show Teends interested ia earoing 
electronics this easy way! 

DEER & TAYLOR COMPANY 


Dept. M, 1340 Milvia St. Berkeler 9, California 


FREE! str he dn 


that solves your gluing problems! 


Here it is! The wew Casco Gluing Chart... 
yours for the asking. Shows you which glue to 
use for indoor constructions, outdoor projects, 
gluing metal to wood, fabric to plastic... any 
combination of materials. 

It's big, easy to read, just right for pasting 
or hanging on the wall of your workshop, 

With this Chart and the four great Casco 
Glues... CASCO CASEIN Glue — CASCAMITE 
UREA-RESIN Glue — CASCOPHEN RESORCINOL- 
RESIN Glue—CASCO FLEXIBLE CEMENT... you 
are ready to tackle any gluing problem. ‘ith 
the right glue for the job. 


FREE Be pcech ie FREE 


= al 


7.2 eer 
| some 

| Rees 

1 

1 

1 

1 


Please send me FREE the CASCO GLUING 


| 

| 

CHART. I 
Nome. | 
I 

1 

1 


Remarkable Invention 


Quickly 


INFLATES TIRES 


FR, simptst 
2) avromarict 
CLEAN! 


Lightweight! 
Handy! 


Carn 
In Your Corl 


Don’t put yourself on the spot with tire trouble! It's not funny 
fo be caught with fats, small punctures, or a alow leak when 
hoip is out of sight and you're ina hurry 


NOW! BE PREPARED 


“ 
faflates tires instantly, automatically. Nothin 
Ing. towing, or struggling with dirty’ tools 
‘open valve’ im tesa 

odorless, stainl 


RES, TOO! 
proof.) Crowds out oxygen in 

‘isctrical fires. Without 
‘gttingulsh engine figes! Sixe— 
G'on Get Diamond Emergency 


car or truck engine iy 01 
spit Secondamothers oll, 
Sen malsing the, hood 
tan, Fett. Weight 
Halt NOW: 

i 


! New! Sensational! 
1 Carvit makes you a skilled 
wood carver in 20 minutes! 


Here's a fascinating new hobby — complete 


in one tol!” The unbelievable perfection of 


a gpg og 
! lee aS 
1 their projects that professional touch. 
ei Prema Setiat 
I Fie ee ay 
ele yg pores 


walnut, and other fine woods: useful ora: 


l Beer orc aces Sicercive pie be 
eh ee 
! TEAR OUT THIS COUPON AND Mal TO 
I “The Dumore Company. Dest. 6-32, Racine, Wis. 
i jmerend soe ves nt ae 
I Lert pet 
bing harars COD. I 


Make Your Car or Truck 
A PORTABLE POWER PLANT 
This Easy, Economical Way! 


ASPEN DRIVE-ALL gives power 

when you want it . . + where you 

wane le! Just line up with rear 
fe 08 (0 uni 


and you're 
‘No jacking up or de- 
‘mounting! Use che rugged DRIVE- 
ALL for all bele-driven operations 


jiring up © cea bp.) 
requiring up ?. = 


ACCESSORIES fy 


Generator :Grinder 
Centrifugal Pump. 
FREE! write today for illustrated 
folder and full information oz 
Aspegren Mig. face, 1612-3 
‘Webscer Avenue, Bronx 57, Ns ¥. 


READY FOR 
FIRST TIME 


DRIVE- ALL 


the frst time 
superior nate 


ing. ew 
ral Rubber elves you beat ph 
pNConcenteation, ‘high. elasticit 


Kiting molds, At our reduced prices you can produce 
are and Beiter casts per Aerie cont ew 


—THE WORLD’S ONLY 


“FLYER? 


GAINT 4FT. PLANE 
A Motor 


STUNTS 


PARACHUTE CANOPIES 


White Nylon—Over 50 sa. yds, Excellent for all kinds of gar- 
estoaid. Wvite for Pree War Surplus Catalog? 
money onier to: PACIFIC FUR 


book...§20 Hobart Bros.co. $5/."thio_ 


@ POWER LAWN MOWER 


BUILD ONE YOURSELF 
FROM YOUR OLD MOWER 


MONEY BACK GUARANTEE 
You'll be delighted! Complete 
ection or your money back. Write for 


ROYAL OAK LAWN MOWER SH 


P 
Po. Bex a8 Royal Oak 1, Mich. 


IN MANY ITEMS WE Hi 
mui woRt’s CaRGEST Stee 


CAVESS: 9 WAR SURPLUS. .. SENSATIONAL VALUES 


New Hydraulic C 
es oo 


Tow 
Amplidyne Motor-Generator 


AIR DRILLS 


sg \ 


ELECTRIC 
WINDSHIELD | PLASTIC TE ye ORILLS 
WIPER KIT | cRAFT KIT a MARE [8 GYRO-3IG ot on 


JACKET fA 


THE LARGEST FIRM 
PALLEY SUPPLY CO. irs rvee ww ree worco  |umeienceeeg ies Uh ty) ami 


in co with the 
youthful heart!” 


The:SPEED SAW FILER 


EER Sakae pepe (COD. 
pomge ee) 
THE SPEED CORP. 


GROBAN SUPPLY co. 


152340. MiehlaanAve,(Devt.FM7)Chleago I 


conattion 


croatey Motors, 2532-8 spring orave Ar 


FIND OUT WHY THE DEAF 
CALL THE 


A “MIRACLE” 
Write for FREE BOOKLET 


BELTONE HEARING AID O.. D 


WORLD’S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


ita vest pocket or purse. Guaranteed 


NOT DELI 
Bend 93.00.) AGENTS WANTED. 


CALCULATOR MACHINE CO., ( Mfrs.) 
Dept. 480.0. Box 248, Glenview, 


PLASTICS 


WORK IN A FASCINATING AND PROFITABLE HOBt 
We carry a complete line of plastic supplies and 
ceasories. Send 10c for our latest catalog and fabri- 
cating manual. 


HOUSE OF PLASTiCs 
8648 Linwood Detroit 


‘hele 


ibe 
The WEB Truss Co. Dept. §-16, Hagerstown, Md. 


LIFETIME GUARANTEED BY ZIPPO MFG. CO., BRADFORD, PA. 


BUILD THIS CONCRETE BLOCK MACERE 


UPER DRILL GRINDER 


‘Sharpens round shank, drills trom 
3/39 to 11/16" in diameter. up 


3 PHOTO ENLARGERS 
waaay i “yes 


Say You Saw 
It In Popular Science 


AAunouneing — 
te BARRON DRUM SANDER 
FOR DRILL PRESS USE 


Asso i neo 
Siete ta, met 
igen 
fe 
Ser tie eee peer te 
Bs wkd fet oa 
Fecehoemc pecans 
ibe Fase ria asin 
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rill press tool on 
ne, parallels, rabbots, 
‘outs, panes, beads, ‘tenons, ae. 
No EXTRA BLADES Te 

plete, ready 10 use. Doe 
fone without a single 
[ustment.” Harmless 


“rit pres 
‘accurate, perfectly balanced. 
now in use! 


$7.80 compere fe "75.006 
OTHER DRILL PRESS ACcESsonIrs 

JER $585 1/2" DOVETAIL CUTTER $145 

ILL PRESS PLANING AND SHAPER TABLE $8.5 

TAPERED AND THREADED. SPINDLE ADAPTERS 

IUTER AND ROUNO END MORTISING BITS 1/8" TO 1/2" SET OF 6 $280 

Uberol 10 Dey Money Back Guarantee 

Workshop Guide FREE 

BARRON TOOL Co. 
570 Architects Bidg., Detroit 1, Mich. 


BARRON saecisien 


WORK SHOP 


TOOLS 


USE*YOUR BENCH SAW 


FOr aa ieee escconce SAS 


WRITE FOR YOUR FR EE COPY OF THE NEW 


KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Eleetri 


and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., 


BUFFALO 3, N.Y. 
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reas 7101, DINAN <2 WEIDER 


a8) IDEAL FOR AUTO © HOME APPLIANCECFARM REPAIRS 


DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY? 
‘Maintenance Men: Farmers: Mechanics; Machine Shops: Foundries; Auto, Gen- 
ir and Job Welding Shops: all using the DYNawIC find it 
that they cannot af 


SAVES YOU VALUABLE TIME AND MONEY! 


‘This portable industrial tra DYNAMIC WELDER easily em 


with 


MODERN 
LAWN MOWER 
SHARPENER 


handle. 


SHARPENER eliminates all hand filing: it 
grinds to the extreme ends of both left or 


Modern Mfg. Co. 


HARPEN ANY LAWN MOWER from $-inch Dept. 10, 3380 Robertson Bivd., Lox Angeles 34, Collf 
Edger to 36-inch Power Mower in ten to twent 

minutes witha MODERN LAWN MOWER SHAR. 

ENER because dismantling is unnecessary — neither 

lier, wheels “nor motor need be removed 

when sharpening any mower... . the MODERN 


Blades. “Bottom knife is held in same ‘bea: 
sharpening. NO EXTRA ATTACHMENTS! Order AEE, YORE TOMA, Rat ites 
today! Price $241.30 (less motor) f.0.b. Pasadena ‘ne tr avai tte. yur dae 
(Yor 4 H.P, single phase motor recommended.) “ons "39 sey tad $3 


N. Fair Oaks, Pasadena 1, Calif. HUOT MFG. CO. 553 North Wheeler 


om any convent properly ie 


: GLOBE MILLER 


Installed on your lathe 
in three minutes 


DOES ALL TYPES OF MILLING 
+... The Globe Mille 
‘and angular milling, 


work. Increases 
CONTACT YOUR DEALER OR 
RITE FOR DETAILED INFORMATION 
Give make, model and swing of lathe when ordering or 
requesting prices 


GLOBE PRODUCTS MANUFACTURING CO. 


HUOT DRILL INDEX No. 29 *3 

Lee ou Tar ORE 
HOTS Alt ST ORL BOEE Na. 29 
Tecate gate oy sane 


en ren fr evry mod. ven, Se, 


SST. PAUL 4, MINN, 


COMPRESSED AIR INSTANTLY, Anywhere! 
sPEcering on 


DEPT. $7, BUFFALO, N. Y. 


SANBORN 


S UPER-SONIC 
WHISTLE NO. 2 


SANBORN PRODUCTS CO. 
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ACTUAL SIZE 


fumed from eluminem alley. 


P. 0. BOX 132-6 MENTOR, OHIO 


ACT NOW and SAVE $8.50 on This Shopful of Tools! 


Total Veh 


ma 


sone 


THE GREATEST VALUE EVER OFFERED 
Hi 


)BYISTS— MECHANICS. 


AT NO 


Veluoble Project Booklet 
“Things To Make And How To Make Them” 


Hers @ handy man's delight that's worth fr weight to 
‘gold to lolx who get @ real Kick out of making things 


EXTRA COST with heir own bands—and jut think It comes fo you ot 


(00 extre cost ox pot of your portable Power Worksbop! 


HERE'S WHAT YOU GET 

# ELECTRIC POWER TOOL 
‘% | Rubber Polishing Wheel # 3 Mandrels 
#One1/8"BallCutter 
% One 1/6"Speed Drill 
+ Sturdy Leatherette Chest | 
% Valuable Project Booklet # 1 W: 
#2 Bristle Brushes ‘#4 Emery Wheels 
‘#2 Abrasive Separating Discs 


MAIL COUPON TODAY f] 
SAN ERS — bop. 


1 
| 

Le 
[ EMECK Cyto ecinng tal ppm Send pap 
[OE OSC“ pey pment — papa | 
1 
1 
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**Technology— 


An American Export” 


PSM's editors and friends celebrated the 
magazine's 75th anniversary at a birthday 
dinner on May 1 in the Waldorf Astoria. 
Robert P. Russell, president of Standard 
Oil Development Company, was a speaker. 
His subject was “Technology—An American 
Export.” We think you will find these ex- 
cerpts interesting. 


S a nation we are blessed with the fortu- 
nate combination of natural resources 
and the requisite technical skills to use them. 
This combination exists in few other coun- 
tries. We attempt to help less fortunate 
nations through the large-scale export of 
goods, but I am convinced that to provide 
permanent aid we must add technological 
skill and knowledge to our material exports. 
Goods alone offer only temporary relief. 

One field in which we are well equipped 
to do this is in agriculture and food produc- 
tion. Most of the world is perilously short 
of food. In many countries there are such 
shortages that the national diet is below the 
minimum level required to maintain the 
energy of the people. If everyone is to 
have enough to eat, the land must be made 
to yield the same or more food but with 
Jess and less labor for planting, cultivating, 
and harvesting. 

Here is a situation in which our United 
States research and development organi 
tions can render important service. During 
recent years several research organizations 
have devised remarkable new techniques 
for utilizing hydrocarbons for weed control 
—among the most effective being sprays 
of petroleum distillates of the type often 
used in dry cleaning. Not only can they 
be used to kill weeds without harming 
the crops, but they can be sprayed on 
the ground after seeds are planted but be- 
fore they sprout for the destruction of weed 
seed. In this way, weed-free soil can be 
maintained without cultivation through an 
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entire season (PSM, 
July "46, p. 101.) 

Weed control is 
the most important 
Central and Latin 
American agricultur- 
al problem, since cli- 
matic and soil con- 
ditions make weed 
growth amazingly 
rapid. In fact, weed 
control occupies the 
major part of the 
energies of farm labor throughout this 
enormous territory. 

Recently I was privileged to see what was 
probably the first major field trial of some 
new synthetic weed killers when they were 
applied to a major Latin American crop— 
rice. The difference was spectacular. 

Other food crops, too, could benefit great- 
ly from the attention of U.S. technical 
groups. For example, a world shortage of 
chocolate and cocoa exists. Between the 
time the cacao pod is whacked off the tree 
with a machete and the time the finished 
bean is ready for shipment a third of the 
crop is often lost. The problem of cacao 
harvesting, cleaning and drying has, in fact, 
recently received the attention of a small 
group of fertile-minded, enterprising United 
States development engineers. Within a 
few months they succeeded in greatly short- 
ening the time between the harvesting of 
the cacao pod and shipment of the finished 
bean, sharply cutting crop losses and im- 
proving quality. 

We could help decisively to improve con- 
ditions throughout a vast area of our hemi- 
sphere by making new products such as 
these synthetic weed killers available to our 
neighbors and, more important, by sending 
to them the trained technical people needed 
for working out proper applications under 
varying local growth conditions. Our people 
could also apply locally their engineering 
knowledge to problems of food processing. 

By giving a helpful technical hand, we 
can prove to all the world that our system 
of democratic, competitive enterprise not 
only works, but that it can contribute more 
to the well-being of people than any other 
system thus far devised. The lending of 
money and exporting of goods are not 
enough. In our own enlightened national 
self-interest we must study the economic 
problems of our neighbors and assist ac- 
tively in solving them. 


Robert P. Russell 
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Worn piston rings don't show, 
but theyte more serious 


ORN pants are harmless, but worn piston rings can 

cause real dama your car As soon as you notice 
excessive oil consumption, ask your Sealed 
dealer to install a set of Sealed Power Individually Engi- 
neered Piston Rings. They save gas, save oil, lengthen en- 
gine life, restore original power. 

‘Whatever the make, model or degree of cylinder wear in 
your engine, there is a Sealed Power Ring Set specifically 
‘engineered to do the best possible job for you. Sealed Power 
workers are proud of their product and its 36-year record of 
preference by leading car, truck and engine builders. See 
your Sealed Power Franchise Dealer. Send a postal for illus- 
trated, informative new booklet on 7 ways to save oil. It's 
free and may save you lots of money.. Sealed Power Corpora- 
tion, Dept. H7, Muskegon, Mich. In Canada: Steatford, Ont. 


KEEP YOUR WAR BONDS! GET $4 FOR $3 


ower franchise 


For better results 
26 Basic Ring Designs 


designs, which permit each set 


to be specifically engineered t 


do the best possible job in a par 
ticul 
These ring sets a 


make of engine 


ave oil without 


o save oil without 
inducing friction and 
wear. Each set gives balanced 


cylinder 


performance in a particular 
engine. 


Piston Rings 
Pistons 


veer mC Ce ox a, 


Water Pumps 
Chessie P 


e108, 
Sealed Power Comp. 


SEALED POWER PISTON RINGS 


BEST IN NEW CARS! 


* BEST IN OLD CARS! 
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SOUTH BEND LATHES 


Simplify Precision Work — iJ. 


‘one set-up to another simplifies precision work. A wide variety START AT 
of operations on special classes of work, ordinarily done on $] 4 5 
other types of machines, are readily performed by means of 

South Bend attachments. South Bend Lathes have wide ranges of F.0.B. FACTORY 
spindle speeds for efficient performance on all materials. The 


The ease with which South Bend Lathes can be changed from 


quick change gear mechanism permits instant selection of any 


thread cutting feed, power turning feed, or power facing feed. 
South Bend Lathes are made in five sizes —9” to 16” 
swings. Write for Catalog 100-F. 


SOUTH BEND LATHE WORKS 


BUILDING BETTER LATHES SINCE 
456 EAST MADISON STREET + + SOUTH B 


D 22, INDIANA 


ELECTRIC GRINDER 
One of the 60 available 
attachments and tools thot 
give South Bend Lathes 
unmatched versatility. 
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HAS BEEN TRAINING 
MEN FOR NEARLY 50 YEARS! 


COYNE ELECTRICAL SCHOOL 

CUT OUT AND MAIL THIS CARD 

for FREE BOOK on Field You Prefer! 
OOKE, Director, 


YNE ELECTRICAL 
Paulina St., Dept. B7-73 


O ELECTRICITY 
O RADIO 


eus @ SOHC! JON Ii 


ELECTRICITY 


© POWER PLANT WoRK 

© MOTOR MAINTENANCE 

© ARMATURE WINDING 

© HOUSE WIRING 

© ILLUMINATION WORK 
APPLIANCE REPAIR 

© INDUSTRIAL ELECTRONICS 


or RADIO 


® RADIO MANUFACTURING 

© TELEVISION WORK 

© RADIO SERVICING 

© PUBLIC ADDRESS SYSTEMS 
FREQUENCY MODULATION 
RADIO-PHONOGRAPH WORK 

© SOUND EQUIPMENT 


—or a Prosperous, Big-Future BUSI- 
NESS OF YOUR OWN in Either field! 


Read Full Details Iuside - - 
Chip and Mak This Card Joday 
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= 
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LEARN EMVIHER 


| pectr! 


GREAT SHOPS OF C 


NOT “Home Study’’ Courses 
All Practical Training and 
Necessary Theory Given in 
Our Famous Chicago Shops 


NE. Here you get “all 
You use, test, repair full-siz : 
hater handie on’the job. Previous experience unnecessary. 


FREE Electrical Book 


for “ELECTRICITY” and mail 
today. 


Why spend years learning Electricity or Radio, when COYNE prepares you | 
for good jobs in either field in a few short weeks? Our training not only saves 
time; you're ready to step into the better pay that much sooner. You make 
rapid progress because you work under expert instructors here in our great 
Chicago shops in the heart of the world’s Electrical and Radio Center. We 
do not teach by mail. Select course you prefer and send post card TODAY! 


4 


If you prefer RADIO, COYNE gives quick, practical trai 
ing in Radio Construction, Testing, Repair; alto Public | 
Address, Sound Systems, FM, 1 ion. Many branches 
of Radio open to you. Hundreds of COYNE graduates 
have successful Radio shops of their own. We show you | 
how to start, how to build fora lifetime future. No previous 
experience required to take COYNE Radio course. 


FREE Radio Book 


Check card for "RADIO" to receive 
our big FREE book of photos and 
factsabout COYNE Training in Ra 
dio, Sound and Television. De- 
scribes the vast new opportunities 
in this field, and how we make it 
easy to get ahead, Rush post card 
NOW. 
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World's Outboard 
Speed Champion 


Don WhitReld he 


igh point Cl 
champion since 1940, 


EXPERIENCE IS 
THE BEST TEACHER 

IN OUTBOARD RACING... 
IN SMOKING TOO. THE WARTIME 
SHORTAGE TAUGHT ME THERES 
NO OTHER CIGARETTE 
LIKE A CAMEL! 


More people are smoking CAMELS 


Yes, like Champion Don Whit 
different brands during the shortage now smoke Camels. 


© You know what it was like 
during the war shortage: you 
took any brand you could get. 

That's when smokers discov- 
ered that Camel's rich taste and 
cool mildness added up to a 
pleasure you didn't find in any 


|, millions who tried many 


T for Taste... 

am oat 2% Tat 

Thats your peving ground any 
cigeet. Gee Camels dont 
‘uit your Fone toa 


other cigarette. Today the de- 
mand for Camels is th DURING she war shortane of 
est in history! But, no matter cigarettes...that's i 
how great the demand: ne" was trying many fb 


That's when mile 
learned the full mean: 


ing of the phrase, ‘Can 
suit my "T-Zone’ to a*T'! 


Aecording to a recent Nationwide surcey’ 


More Doctors SMOKE 


than any other cigarette 


